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This badly-soiled drawing is getting a mild soap-and-water bath to restore its original printing quality. 


Tracings you can wash! Mention this to a 
Chief Draftsman and you'd likely see his 
eyes light up as he perceives the implica- 
tions of a simple new technique — one 
that’s being used now by Raytheon Co. and 
could save them at least $50,000 this year. 
The secret: Herculene® Drafting Film by 
K&E, plus Staedtler Duralar plastic pencils 
—a completely washable combination, and 
the answer to... 


A Dirty Old Problem 


Functionally, an engineering drawing is 
only as good as the prints it will produce. 
This is a fact of life that governs any dis- 
tribution-print system—conventional blue- 
prints, white prints, or reduced-size prints. 
It holds true in a full-fledged miniaturiza- 
tion program, too. How long will an orig- 
inal tracing continue to produce top-notch 
prints? The answer depends on how much 
and what kind of handling it receives. Re- 
visions, smudging, processing and filing all 
take their toll of a drawing’s printability, 
decreasing it gradually — and sometimes 
quite sharply. As printing quality dimin- 
ishes, some form of rehabilitation becomes 
necessary. But re-drawing — whether man- 
ual or photographic — can be costly and 
time-consuming. Drafting and reproduc- 
tion experts have been wishing and work- 


ing for a more efficient and economical 
solution, 


A Simple Solution: Soap-and-Water 


Washing became a possible answer with 
the advent of polyester-base drafting films 
and plastic pencils — and a practical reality 
with Herculene. This remarkable film com- 
bines a stable, waterproof Mylar® base 
with a completely washable surface for 
smudge-proof Duralar pencil lines — which 
bond to the Herculene surface and won’t 
wash off. 


Only the dirt washes away. There’s no loss 
of line-background contrast, no loss of 
detail. The tracing can be restored to its 
original condition in a few moments — 
without re-drawing! 


KEUFFEL & ESSER CO., 


Name & Title_ 


Ker 
Ba yao 
for your file of practical information on drafting 


and reproduction from 
______ __-~ KEUFFEL & ESSER CO.-—————-—-—-—4 


Dept. GS-3, Hoboken, N. J. 


Please send me further information about the washable tracing method, plus 
a sample sheet of Herculene Drafting Film and a Duralar pencil. 


Company & Address 


—————- 


A Proved Money-Saver 


To amplify an earlier point: the Missile 
Systems Division of Raytheon has been 
washing Herculene drawings for the past 
year, and now expects to save over $50,000 
on re-draws alone in the year ahead. A 
large aircraft manufacturer has used the 
Herculene-Duralar soap-and-water method 
even longer, and reports impressive dollar 
savings plus an outstanding improvement | 
in print quality. 


In 6 months of testing and 14 months of 
actual drafting-room use, Raytheon engi- 
neers exposed Herculene to all basic trials 
—and a battery of fiendishly extreme con- 
ditions. They scored Herculene with a 
sharp scriber, but couldn’t remove the 
matte surface. They taped a sheet to the 
floor and had a 200 pounder roll over it 
in a swivel chair during an active day. 
Herculene was baked and frozen — and 
doused with hot coffee — with no effect on 
its surface. After two hours, the coffee 
stain was washed off without a trace. Re- 
sults of these torturous tests were so favor- 
able that now, Raytheon’s Missile Systems 
Division uses practically no drafting film 
but Herculene! 


A Note of Caution 

There are other waterproof drafting films, 
but plastic pencil lines will wash off some 
of them. So, when comparing polyester- 
base films, it’s best to check them for pencil ' 
line washability. And another point—don’t 
try this technique with ink or graphite 
lines — use only the Duralar K1 or K2. 
Even if you don’t want to adopt the wash- 
ing technique immediately, you’re free to} 
make the change at any time if you: 
use Herculene—the indestructible drafting : 
medium with the washable, engineered | 
surface. 


More Merciless Testing Invited 
We'd be pleased to send you a sample of ° 
Herculene, and we invite you to do your ° 
best to ruin its excellent drafting and print- - 
ing quality. The Herculene sheet comes in 
a small folder with complete instructions . 
and a water-fast Duralar pencil — which 
K&E engineers helped develop for use | 
with washable Herculene Drafting Film. 
Mail the coupon below for your sample! | 
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PROBLEM: 
Schematic drawings 


ANSWER: 
Tech-Tac for 
electronic drawing 


Symbols shown 
actual size 


If you have a schematic drawing prob- 
lem, if you want to speed up tedious 
hand-drawing of those commonly re- 
peated electronic symbols — try Tech- 
Tac’s new electronic drawing system. 
Pre-printed symbols insure standard- 
ization, cut drawing time by as much 
as 50%. Tech-Tac is easy to use, easy 
to change. No sacrifice in quality, 
either — Tech-Tac drawings reproduce 
beautifully, whether by direct diazo 
printing, copy camera, or even for mi- 
crofilm permanent records. In addition 
to the symbols shown, there are 158 
more in the complete system. 


a, 


165 different symbols per MIL-STD- 
15, keyed to desk-top file kit. A com- 
plete, low-cost system for electronic 
drawing. Ask your dealer for Catalog 
E-58 today. 


Tech-Tac® 


727 WEST SEVENTH STREET, 
LOS ANGELES 17, CALIFORNIA, 


© 1959 BY TECH-TAC INC., LOS ANGELES 


Letters 


Oceanographic Drafting 


Sirs: 

It was with great pleasure that I 
received vour fine magazine GRAPHIC 
ScIENCE in my mail box last week. I 
took it home and practically read it 
from cover to cover at one sitting, in- 
cluding the advertisements, which I 
found most informative. 

The magazine couldn’t have come 
at a more opportune time, although I 
have been at the Oceanographic for 
five. years I have just recently been 
put in charge of their drafting room, 
consequently the two articles in the 
December issue, “Recruiting and 
Training Draftsmen” and “Procedures 
for Drafting Supervisors” couldn’t 
have suited me any better. 

I have been in the drafting profes- 
sion for eleven years starting out as a 
mechanical draftsman and getting into 
cartography and now electronic and 
report drafting. I have often realized 
the need for a publication such as 
yours to keep up with new ideas and 
mediums. 

Oceanography with quite a varied 
cross section requires drafting in all 
its classifications. Quite often in pre- 
paring figures for the scientists for 
various journals and publications I 
have wished for a publication such as 
yours where one could submit articles 
for possible publication about drafting 
methods, techniques and materials de- 
veloped or used here. Some of our 
work is even done at sea. 

Thank you again for your Decem- 
ber issue and I will look forward to 
future issues. I assure you they will 
be read by our draftsmen as well as 
the many interested scientific people 
here at the Woods Hole Oceano- 
graphic Institution. 

CHARLES S. INNIS 
Woods Hole Oceanographic 

Institution 

Woods Hole, Mass. 


Shorthand 


Sirs: 

I cannot thank you enough for this 
type of magazine designed for drafts- 
men. There has been something miss- 


ing in our profession and your maga- 
zine seems to be the answer toward 
getting this forgotten profession some 
recognition. 

I would like to see an article on 
short hand drafting, pros and cons. 

May I wish you continued success 
with GRAPHIC SCIENCE. 

DuANE AYRES 

Chief Draftsman 
McGraw Edison 
Chicago 38, Il. 


Drafting Supervision 


Sirs: 

I have read with interest the 
December issue of GRAPHIC SCIENCE 
which you sent to me, and have found 
the material contained therein to be 
most interesting and informative. Mr. 
Schmidt’s article on “Operations and 
Procedures for Engineering and 
Drafting Supervisors” is outstanding 
and one of the best I have ever read 
on this subject. 

If I am found qualified through the 
enclosed application to continue to re- 
ceive your magazine, it is my intent 
to circulate each issue to all my super- 
visors as I believe they also will find 
it most interesting and informative. 

Thank you and best wishes for a 
happy and prosperous 1960. 

K. E. Branco 
Supervisor, Power Transformer 
Product Design Drafting 
General Electric Co. 
Power Transformer Dept. 
Pittsfield, Mass. 


Orthographic-Isometric 


Sirs: 

First of all let me congratulate you 
on putting together a fine and infor- 
mative magazine. I am a packaging 
engineer and do most of my own 
drafting, and so I am grateful for a 
forum where ideas concerning this 
vital work are passed about. 

In this vein, Mr. Wayne L. Shick’s 
article certainly set me upon a path 
I did not know existed, and I think 
will save me many weary hours 
stretching out ahead. I always work 
in the three dimensional and find that 


(Letters to the editor should be addressed to 103 Park Avenue, New York 17, 
New York. Names will be withheld upon request but all must be signed.) 
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Direct-process print made from 
Kodagraph Autopositive Film photo-drawing makes 
details of complicated equipment easy to understand 


One picture better than 1,000 lines 


Low-cost photo-drawings save count- After pictures are taken on these jobs— 
less hours of redrafting, improve and countless others—it’s an easy operation 


bere . r yo introom or local bl 1 
communications, speed construction foe COteprint Jocag ln DOr eral 
make positive intermediates which combine 


desired negatives and your drawing forms. 


*‘Let’s take some pictures” —that’s the first Every detail on these prints is accurate, 
step today in many drafting rooms when up-to-the-minute, and in desired perspective 
additions or revisions are called for in exist- —easy for anyone to visualize. Just add 


ing equipment; when equipment layout dimensions, connecting lines or other new 
drawings must be made from engineering _ detail and your photo-drawing is ready. 

models; when assembly, wiring; or piping Free booklet gives interesting details on photo- 
plans for machines or products must be — drawing techniques and the savings they make 
created from a prototype. possible. Send for your copy today! 


Graphic Reproduction Division, Eastman Kodak Company, Rochester 4, N. Y. 


Kodagraph Reproduction Materials 


For better line-for-line. reproduction 
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This versatile, easy-to-handle, adjustable triangle is made of yellow- tinted optical: 
grade acrylic plastic. A clean-cut oval track fitted with metal knurled knob assures 


ease of operation and lasting tight fit. 


New combination 
protractor-triangle 
speeds up drafting 


Architects, Engineers, Builders, Field 
Surveyors, Mathematicians—anyone 
who develops solutions to measurement 
problems indirectly to determine a 
wanted measurement graphically or 
mathematically—will find the Trig- 
Matk Adjustable Triangle a handy 
tool. It eliminates much of the graphic 
work necessary in estimating results or 
in checking for correct answers. 


Versatility with accuracy 


Basically the new Post Trig-Matk Ad- 
justable Triangle is a mathematician’s 
tool—accurate to three decimal places. 

It combines the functions of a pro- 
tractor and a triangle into a simple 
unit, with two fundamental trigono- 
metric relationships of a right triangle. 
The Trig-Matk provides accuracy 
within 0.1% in problems dealing with 
any of the six trigonometric ratios of 
the sides of a right triangle. 

The adjustable protractor has three 
sets of graduations. One set is grad- 
uated in half degrees, labeled Degrees, 
and permits the use of the Trig-Matk 
as a protractor setting for determining 
any angle from 0 to 90 degrees. 

The second set of graduations, labeled 
Slope, shows directly the Secant trigo- 
nometric ratio of the angle indicated 
on the degree scale. The third scale, 
labeled Rise, indicates directly the T’an- 
gent trigonometric ratio shown on the 
degree scale, 


Examples 


This new tool has a host of drafting 
and engineering applications. Highway 
designers find the Trig-Matk very use- 
ful when making cross sections of road- 
ways at ground, level or below. By 


An indicated angle of 40 DRL on the Trig- 
Matk (1589) shea. directly that the Rise ts 
8.4 to the base of 1 


setting the Slope scale to the degree 
desired, road-curve grades are auto- 
matically determined. The protractor 
can be used to determine the angle of 
highway ingress and egress lanes. 


Structural Engineers will find the 
Trig-Matk Adjustable Triangle a 
simple tool, eliminating the use of both 
a scale and individual triangles. In 
addition to the time saved, many of 
the errors usually associated with the 
older method are avoided. The Trig- 
Matk design eliminates the need of 
frequent reference to handbooks for 
information on various bevels. 


Two Bases 


The Trig-Matk No. 1589-12 has a 12” 
base scale for handy calculation in 
terms of feet and inches. Number 1589- 
10 has a metric base scale of 10. 


Keep posted on all the latest trends in 
drafting. Consult your local PosT dealer, 
or write to. Frederick Post Co., 8656 
North Avondale Ave., Chicago 18, Ill. 


SENSITIZED PAPERS & CLOTHS @ TRACING & DRAWING MEDIUMS ¢ DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES # FIELD EQUIPMENT & DRAFTING FURNITURE 
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Letters 


most people who are untrained in blue- | 
print reading (and this includes prac- | 
tically all the people I deal with) | 
cannot visualize the final package. I | 
always make isometric drawings for 

them and isometric drawings for my 

layout men. This also proves-up my 

sketches so that we can see at a 

glance if tabs, scores, diecuts, and the 

like are properly placed. This new 

(to me) method of orthographic- 

isometric projection will prove up my 

drawings as they are being drawn. 

I use a small portable drafting ma- 
chine, and would like to adopt my 
unit to Figure Six but I’m afraid 
that I’m too thick to understand how 
this works. If it isn’t too much trouble, 
could you have Mr. Shick explain this 
in a subsequent note? 

ARTHUR HARRIS 
Foam Form Sales Co. 
Jamaica, New York 


Editor's Note: Professor Shick, Edi- | 
tor, Journal of Engineering Graphics — 
replies below. The article by Professor — 
Shick to which Mr. Harris refers ap- 
peared in the December issue, and 
was entitled “Integrated Orthographic- — 
Isometric Projection.” 


Sirs: 

To answer Mr. Harris’ query: The 
purpose of positioning pins on the 
board and the slot in the quadrangle 
on its underside is to guide the quad- 
rangle along the imaginary mitre line 
formed by the intersection of projec- 
tion lines between any two ortho- 
graphic views. These imaginary mitre 
lines are shown in Figure 4 (Page 18, 
December issue GrapHic SCIENCE) 
also. 

Wayne L. ScHIcK 
Professor of General Engineering 
University of Illinois 
Urbana, Illinois 


National Organization 


Sirs: 

I personally feel that a ee | 
organization for draftsmen is a must. | 
Would like nothing better than being 
a part of such an organization and 
having your magazine as the voice. 

GeorcE H. HErns 
Knoxville, Tenn. 
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Filmsort aperture cards make it so simple to 
supply needed engineering information to any 
department, branch, or plant. When your micro- 
filmed engineering drawings are on these versa- 
tile cards, facts that speed production are at 


your finger tips in just 90 seconds. 


This aperture card system, long used by U. S. 
Forces, is flexible and adaptable to any engi- 
neering drawing reference system—it fits any 
budget in any size operation. Multiple point- 


The 
Fiilrmsort 
Company 


a division of 


TMitanesora [fininc ano )/fanuracruring company ES 
... WHERE RESEARCH IS THE KEY TO TOMORROW e& 


THE TERM ‘‘FILMSORT™ IS A REGISTERED TRADEMARK OF 3M COMPANY 
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Filmsort Aperture Cards 
give you all the facts 


r----- 


THE FILMSORT COMPANY 


TITLE 
COMPANY. 


ADDRESS 
CITY. ZONE STATE 


/n just 90 seconds 


of-use files are easy to create and maintain. You 
can take a look at Filmsort aperture cards on a 
reader—or take more than a look, take a copy 
in seconds with a reader-printer. You eliminate 
waiting time for prints, out-of-file problems, and 
recover up to 96% of drawing file space. You 
reduce overhead and improve communications. 

For information about how others use Film- 
sort aperture cards to speed industrial paper- 
work and communications, mail the coupon now. 


MINNESOTA MINING AND MANUFACTURING COMPANY 
DEPT. NO. JBG-30, ST. PAUL 6, MINNESOTA 


Please rush mea free booklet about how others use Filmsort aper- 
ture cards to speed industrial paperwork and communications. 
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THIS IS THE 
CORRECT 
EASY WAY 


PLACE 
the STANPAT into 
_ position on the tracing. 


PRESS 


into position... will not 
wrinkle or come off. 


Don’t chain your engineers to time- 
omens routine on repetitive blueprint 
items ... free them for more creative work 
and save countless hours of expensive 
drafting time with STANPAT. 


STANPAT prints these items on tri-acetate 
sheets that are easily transferred to your 
tracings. No special equipment required.. 

reproductions come out sharp and clear... 
and STANPAT is incredibly inexpensive. 


19 YEARS OF SERVICE TO INDUSTRY 


Ll ee 
STANPAT COMPANY 
I = Whitestone 57, N. Y., U.S. A. 
Phone: Flushing 9-1693-1611 
Please quote on enclosed samples. 


Kindly send me STANPAT literature and 
samples, Dept. 


Name 
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Notes & (omment 


AST MONTH'S COVER (Square Peg- 

Round Hole) was designed by 

Dave Lewis, New York free- 

lance artist; this month, Allan Eitzen 

interprets the reproduction theme of 

this first special issue of GRAPHIC 
SCIENCE. 

Two other special issues will appear 
this year. The first of these, on the 
many aspects of developing good 
draftsmen, will appear late this spring. 
Training programs in industry and the 
teaching of drawing in schools and 
colleges will be included. The second, 
on drafting room organization, layout, 
and equipment, will appear early in 
the fall. 

Next month, watch for two unusual 
articles. One by noted architect Har- 
old R. Sleeper is an interesting pre- 
sentation of the development of his 
now classic Architectural Graphic 
Standards. 

The second is a report of the draft- 
ing department at Perkin-Elmer, a 
leading manufacturer of optical and 
precision equipment. Ralph Scalo, 
supervisor, tells the story in his own 
words. 

Our apologies to Jay Bergen, Asso- 
ciate Editor, from printer, proofreader 
and near-sighted editor for the typo- 
graphical error that crept into his edi- 
torial last month. For the books, one 
half of 0.001 is still 0.0005! 


Mapping & Photogrammetry 


HE 20th Annual Meeting of the 

American Congress on Surveying 
and Mapping will be held at the 
Shoreham Hotel, Washington, D. C., 
March 20-23, according to Conven- 
tion Director Thomas A. Hughes. This 
meeting is held immediately preceding 
the 26th Annual Meeting of the Amer- 
ican Society of Photogrammetry, 
March 23-26 at the same place. Items 
of interest include a paper to be pre- 
sented by USAF Aeronautical Chart 
and Information Center on Planning 
for Cartographic Automation, and an 
article on An Automatic Type-Place- 
ment System by Charles W. Schlager, 
Army Map Service. Emiel N. Bern- 
ard, Unitech Corp. will present a 
paper on Scribing on Coated Foil and 
Coated Glass with Coordinatographs. 
At the Photogrammetry meeting, 
Frank McWilliams, Aero Service 


GRAPHIC SCIENCE 


Corp., will announce an Automati) 
Coordinate Plotter. For more informa: 
tion: Vance A. Rogers, Chairman 
Publicity Committee, 5201 Wissior 
ming Rd., Washington 16. 


Here & There 


CALE MODELS of proposed plant 
S in three dimensions have prot 
duced important savings in construc: 
tion costs by revealing flaws not evil 
dent from engineering drawings, act 
cording to a note in Chemical Digesty 
publication of Foster D. Snell, Incx 
According to a piece in the Neu 
Yorker about Max Beerbohm, it wa: 
one of his wishes to have a museunt 
of unfinished masterpieces, among 
them the original drawings for the 
Tower of Babel! The current issua 
(February 6 at this writing) also ha: 
a gem in The Art Galleries, a column 
by Robert M. Coates describing the 
kinetic constructions and drawing mat 
chines of a Swiss “artist” Jean Tina 
guely. Coates’ description: “The ‘draws 
ing machines’ are even more involvee 
contraptions, made up of parts thas 
whirl and jerk at a frantic rate, brandi 
ishing a crayon mounted in a stylus 
at the end of a flailing flexible arm 
which, when set in motion, rapidly 
dabs dots, streaks and squiggles or 


_color on a sheet of paper placed beé 


fore it.” No comment. 


Heard and Remembered 


SPOKESMAN for a mid-westeri 

firm recently said, “In our comp 
pany it was necessary in transferring 
a rather large group of blueprint: 
from one factory to another to have 
those responsible in the two factories 
sit down together and translate the 
blueprints from one factory’s drafting 
practice into the drafting practice tha, 
was being used by the second.” 


Standards and Such 


\ VER HEAR OF MIL Txx-42? Neithe: 
had an engineering departmen! 
head we knew, who called up the cli! 
ent to find out. “Would you mind tell! 
ing me what MIL TXX-42 means? 
he asked. “Sure, I'll tell you,” the cus 
tomer said. “It means make it lik 
the blankety-blank-blank ravine fo 
once!” And now he knows. 
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“Any drawing out of 
thousands found in 
a minute or less!” 


See how Recordak Precision 
Engineering Drawing System 

_ Speeds engineering and drafting 

| routines for Cook County, 
Illinois, Highway Dept., now 

| engaged in a multi-million-dollar 
highway expansion program. 


Mr. F. A. Cerwin, Record Administrator, looks over 
Recordak Microfilm file, now the actve drawing file 
for Cook County Highway Department 


FIRST STEP for Cook County was to put its tens of 
thousands of drawings on 35mm Recordak Microfilm, 
using techniques and quality-control methods de- 
veloped by Recordak through years of research. The 
resulting negatives are needle-sharp images with re- 
markably uniform backgrounds. Mounting each frame 
in its own Filmsort aperture card completes job. 


RESULTS: New “microfilm” drawing file takes 95% 
less space. Makes reference in film reader a snap. Ends 
need for costly reference blueprints that clog up the 
files!’ Reduced-size paperprints, when needed, are 
made by photographic, xerographic or electrostatic 
methods. Another advantage: a positive film copy 
of master negatives provides a security copy at neg- 
ligible cost. 


Free booklet—‘“‘must reading” for every draftsman 
and engineer—gives details on this new system avail- 
able through Recordak and its nation-wide dealer 


organization. 
| [  seeeeeeeees MAIL COUPON TODAY s+ ++eeeeeeeees 
ee » RECORDAK CORPORATION 3 Www-3 . 
* 415 Madison Avenue, New York 17, N. Y. Z 
—S E L o | 2 1p) ] # : ° Gentlemen: Send free booklet describing new Recordak - 
: Engineering Drawing System. No obligation whatsoever. . 
(Subsidiary of Eastman Kodak Company ame : 
P i" ° Company Title. = 
originator of modern microfilming : ; 
wiiye e Address . 
—now in its 32nd year : : 
e «© City. ee LONE State = 


IN CANADA, Contact Recordak of Canada Ltd., Toronto gi bin) ee) sleke) © 0058) 6) 0) 6 160) (0/0) 6 e\'0) 0 (0) 0 'e| '@! 4)'0) @\\¢ (0: 0)\0 0) 0 000) 00.000 
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NEW! 
CRONAFLEX’ 
DRAFTING 
FILM 


The best surface on the toughest 
base... made and controlled by 
Du Pont from start to finish. 


2 CRONAFLEX Drafting Film erases easily, without ghosting, 
yet there is less smudging. It comes matted one or two 
sides, and is available in either rolls or sheets. 


CronaFLEX Drafting Film is the first product of its 
kind which is made in its entirety by a single manu- 
facturer. The benefits can be summed up in two words: 
quality control. We control the manufacture of both 
base and surface, and we control the method by which 
they are made into the best drafting film you can buy. 

This means that every sheet of CRONAFLEX Drafting 
Film has the same excellent pencil acceptance, the same 
erasability, the superb matte surface, the .004” thick- 
ness which has been found ideal for drafting and filing. 


41 CRONAFLEX Drafting Film has excellent pencil acceptance. 
Its superb matte surface accepts printing and drafting inks. 


3 CRONAFLEX Drafting Film is .004” thick, which has been 
_ found to be ideal for drafting. Its rugged CRONAR* poly- 
ester film base will take repeated handling and countless 
trips through your reproduction machine and to and from 
your file drawer without cracking or becoming brittle. It lies 
flat, holds size, is flexible and impervious to moisture. 


If drawings are made anywhere in your operation, 


you can use CRONAFLEX Drafting Film to great ad-. 


vantage. CRONAFLEX Drafting Film joins the widely 


acclaimed CRONAFLEX line of films: Direct Positive, . 
Contact and Projection. You can go from original draw- - 
ing to final reproduction with the same product line on 


the same strong base. For more information write: 
k. I. du Pont de Nemours & Co. (Inc.), Photo Products 
Department, Wilmington 98, Delaware. In Canada: 
Du Pont of Canada Limited, Toronto. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


REG. U. Ss, pat. OFF. 


* DuPont's trademark for its polyester photographic film base. 
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A Murofiln Drafting System 
For the Small Engineering Department 


Gradual acquisition of equipment, plus some revisions in 


drawing standards, make microfilming practical for the small firm 


ERHAPS EVERYONE IS aware by 

now that today’s concept of 

microfilming as applied to en- 
gineering drawings had its beginning 
in the security files. With many hours 
and dollars tied up in relatively fragile 
paper and cloth drawings, some means 
of insurance against loss by fire or 
theft had to be found. The require- 
‘ments of such protection may be 
summed up in three basic points: 


1. The records must be perma- 
nent. 

2. The records must be confined 
to a small space. 

3. The system must be relatively 
inexpensive. 


The idea of photographing these 
drawings in sequence on a strip of 
film with the images greatly reduced 
proved to be “exactly what the doctor 
ordered” to meet all three require- 
ments. Countless thousands of draw- 
ings and documents could be placed 
on film to be securely stored away in 
a relatively small space in under- 
ground vaults. 

Lenses with high resolving power, 
and film having a very fine grain 
made possible the practice of micro- 
filming, of putting large drawings 
with considerable detail into a very 
confined space. Here for the first time 


ee 


Editor’s Note: This article is based on a paper 
presented by the author at the annual meeting 
‘of the Technical Drawing Associates, held in 
October 1959 at Rochester, N. Y. 
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we were able to “condense” the infor- 
mation contained on a large drawing 
into a space small enough to be 
mounted on a card. 

Once stored in strip form, the 
filmed data could be retrieved by 
viewing on a machine specially de- 
signed for the purpose and an oper- 
ator could play-back the information 
by turning to the right spot on the 


film strip. Today more sophisticated 
machines permit not only viewing but 
automatically printing a blow-back, 
enlarged image on paper. Additional 
ease of handling and retrieval can be 
had by mounting each micro-image 
on a separate card identified by print- 
ed data in the margin or by even 
more sophisticated key-punching for 
automatic machine sorting. 


FIGURE 1. At Reliance Electric and Engineering Company, operator mounts 


“—”-size wiring diagram original. Camera copy board is in loading position. 
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The immediate reaction to all of 
this is to say, “Wonderful! Let’s scrap 
our old system and convert our opera- 
tion to microfilm.” So an investigation 
to learn more about what is required 
and what it will cost is diligently 
begun. 


PROBLEMS 


WO PROBLEMS immediately con- 

front us: (1) Many drawings, so 
painstakingly made with much care 
and hard work, are unsuitable for mi- 
crofilming. Lines are too light, and let- 
tering is either too small or too slant- 
ed. The bulk of our drawings are wir- 
ing diagrams on “D”-size, 22” x 34” 
sheets. We discover that while we 
might get by with the first generation, 
successive reproductions do not give 
us acceptable line quality when blown 
back to original size. (2) As a small 
engineering department working on a 
limited budget, we discover that 
cameras, film processors and dupli- 
cators, printers, viewers, and files, are 
all essential but too costly for imme- 
diate and complete conversion. 


PROCEDURES 
O” ENGINEERING instinct tells us to 


compromise, to begin with that 
part of the program that is immediate- 


ly accessible and, at the same time to 
pave the way for eventual 100 percent 
microfilm operation. 

At Reliance Electric & Engineering 
we were confronted with this exact 
situation. This is what we did. 

Recognizing the long-range poten- 
tial of producing “tailored” engineer- 
ing drawings we immediately set up 
new Standards so that every drawing 
produced after October 1 of 1958 
meets the requirements of image re- 
duction. These Standards were pat- 
terned closely after the recommenda- 
tions presented by William J. Gal- 
lagher and Carl E. Nelson of Bell 
Telephone Laboratories at the Na- 
tional Microfilm Association Conven- 
tion, held in New Orleans, Louisiana, 
in April, 1958.* 


Basic EQUIPMENT 


CAREFUL study revealed that the 
A substantial savings of $20,000 per 
year could be realized by making re- 
duced-size masters from these draw- 
ings by Xerography, and by running 
off file prints on our offset printers. 


*Messrs. Gallagher and Nelson’s paper, Draft- 
ing Standards for Microfilmed Engineering Draw- 
ings, was subsequently reprinted in FILMSORT 
FACTS, a publication of Filmsort Co., Pearl River, 
New York, a division of Minnesota Mining & 
Mfg. Co. 


FIGURE 2. Operator takes microfilm picture of wiring diagram. Note 
process camera lens at extreme right for sequential Xerox photo copy operation. 
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To put the savings program “on the 
road,” entailed the purchase of a 
larger Xerox process camera, and here 
is where we made our first positive 
advance in the direction of micro- 
filming conversion. We adapted the | 
process camera bed to take a special | 
carriage suitable for mounting a C-3 | 
microfilm camera head, so that with 
one mounting of the drawing original 
on the copy board (see Figure 1) we 
could take the Xerox shot and the 
microfilm shot in succession (see 
Figure 2). 

By this process we immediately 


established security copy on micro- : 


film. 
SYSTEM COMPLETION 


uRouUGH the facilities of local 
ii agencies, we may process and ob- 
tain copies of the microfilm originals 
for subsequent mounting on cards. 

A filing system may be readily 
adapted around our present drawing 
record card files. The reduced - size 
copy produced by offset printing is, 
through acceptance, paving the way 
for similar reduced - size prints pro- 
duced by newly - developed electro- 
static printers operating from micro- 
film cards. 

Print handling and distribution may 
be readily supplanted by suitable card 
duplicators and readers with their 
attendant advantage of convenience 
and space saving. 

All that remains to complete the 
transition is a further reduction of 
equipment cost. We anticipate this 
will come about quite naturally 
through a more universal acceptance 
of the concept that a microfilm engi- 
neering drawing system is not only 
desirable and practical but also attain- 
able in every respect. 


CONCLUSION | 


VERY engineering department both 
large and small, can enjoy the 


use of such a system if the transition | 


is made self-sustaining on a pay-as- 
you-go_ basis. 


The Author 


V. F. Ducar is Chief Draftsman, 
Control Division, Reliance Electric 
and Engineering Company, 24701 
Euclid Ave., Cleveland 17, Ohio. 
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PELIKAN GRAPHOS drawing ink fountain pen; for 
finer, smoother drafting, illustrating, lettering; cuts 
stop-and-fill time 90 per cent; 60 interchangeable nibs. 


PELIKAN FOUNT INDIA excellent drawing ink 
for any fountain pen; dense black, 
non-clogging, quick drying, 
free-flowing. 
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GUARANTEED BY EBERHARD FABER 


MICROTOMIC LEAD 
WITH 


DEGREE 


HOLDER 


WINDOW! 


NEW MICROTOMIC LEAD HOLDER by 
at a glance. No more guessing! Easy-to-use p 
the button at the top of this fine precision-made i your sharp 
MICROTOMIC point! MICROTOMIC Drawing Leads are available in 17 degrees, 
packed in flip-top, pocket-size plastic box with built-in pointer. MICROTOMIC 
woodcased pencils are also available in all degrees. 

Ask your nearest supplier about MICROTOMIC drafting supplies by EBERHARD 
FABER —your one source of supply for all writing needs. 


MICROTOMIC lead holders available from $1.00. 
SINCE 1849 


EBERHARD FABER 
Tm. Reg. U.S. Pat. Off. and Other Countries Wilkes-Barre, Pennsylvania-New York-Toronto, Canada 
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Micro filming and Management o li 


Lngmecring Documents 


Department of Defense standardizes on a microreproduction 


system to handle huge body of data made up of engineering 


drawings, materials lists, 
C 


FFICIENT MANAGEMENT of en- 

gineering documents has for 

the Department of Defense, 
considerable importance in carrying 
out the military mission. The “lead 
time” from conception of a new idea 
to operational weapons continues to 
increase at a rapid rate. 

In 1940, for example, it took 
17,000 manhours to build a military 
- fighter plane. Now it takes about 2- 
‘million hours. To design, develop, 
test, and construct a jet fighter or 
bomber takes up to 7 years. Measures 
that will reduce this “lead time” are 
essential to the United States, in forg- 
ing ahead in the race to produce the 
most advanced deterrent weapons. 

Building today’s complex weapons 
requires large numbers of drawings. 
Guided missiles require 15,000 or 
more drawings. It takes 18,000 draw- 
ings for jet fighters and 30,000 draw- 
ings for heavy tanks. Advanced space 
vehicles and their navigational sys- 
tems now in planning stages may re- 
quire upward of 100,000 drawings. 

Active drawings of the Armed 
Forces, including those of military 
contractors, total nearly 50 million, 
and new drawings prepared each year 
now reach 6 million. These new draw- 
ings cost about $1.5-billion annually. 
Another half-billion dollars represents 
the cost to reproduce copies for en- 


Editor’s Note: This article provides industry 
with an accurate portrayal of Defense achieve- 
ments in the important area of engineering draw- 
ings, their microreproduction and management. It 
presents the procedures and requirements sur- 
rounding the military aspects of microfilming 
engineering documents. 
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gineering, procurement, production, 


maintenance, and other purposes. 
THE PROBLEM 


OR YEARS, reproducing original 

drawings by conventional meth- 
ods resulted in the common usage of 
full-size prints. Ranging in sizes up 
to 40 by 50 inches, with rolls reaching 
12 feet in length, these prints pre- 
sented handling difficulties. The 
Armed Forces, with extensive files, 
finds such drawings inadequate, prin- 
cipally because: (1) Massive volume 
makes location of data difficult. (2) 
Manual retrieval of data is slow. (3) 
Formats untailored for machine sys- 
temization restrict data manipulation 
and usage. (4) Bulky storage uses ex- 
cessive space and filing equipment. 
(5) Reproduction and_ distribution 
consume excessive time and incur 
great expense. 

The Department of Defense had to 
solve these problems. How could en- 
gineering documents be stored more 
compactly, be located and reproduced 
speedily when needed, and be inter- 
changed readily among the Armed 
Forces and their contractors? 

Also, how could engineering data, 
once generated, be made available for 
wide usage by all military activities 
having a similar need? 


THE PROGRAM 


HE STANDARDIZATION — Division, 
Armed Forces Supply Support 
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specifications and standards 


Center, in 1957 initiated a major De- 
fense program to identify and then to 
study problems concerning the man- 
agement of engineering documents. 
That program was divided into three 
phases, as follows: 

Phase I examined all procedures 
employed for preparation and pro- 
curement of engineering documents. 
This analysis revealed 158 overlap- 
ping and duplicating specifications in 
use throughout the Armed Forces. 
Lack of standardization was costing 
the Government millions of dollars an- 
nually and wasting valuable time. 
The differing specification require- 
ments placed on contractors the frus- 
trating burden of maintaining parallel 
drafting rooms for each military ac- 
tivity, just to satisfy the special pro- 
cedures of each. 

Achievement of unified drawing 
and associated data requirements dur- 
ing Phase II cost approximately a 
half-million dollars, shared equally by 
the military and industry. Industry, 
national associations, technical soci- 
eties and universities ably assisted in 
developing a single coordinated docu- 
ment covering all Defense require- 
ments. Military Specification MIL-M- 
70327, entitled “Drawings, Engineer- 
ing and Associated Lists” now pro- 
vides the exclusive authority for pro- 
curement. This specification invokes 
Military Standards governing drawing 
practices in addition to drawing types, 
sizes, numbering, nomenclature, mate- 
rials, and reproduction. 

Phase III (in process) groups 
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problems on management aspects of 
engineering documents, including the 
following subjects: 
Microfilming of drawings and as- 
sociated lists 
Rapid transmission of engineering 
data 
Unified drawing control system 
Standard format lists for materials 
with machine compatability 
Minimum adequate storage and 
protection of drawings 
Uniform technical manual series 
Uniform method for approval of 
non-standard parts 
Uniform order of precedence of 
parts for design selection 


PRIORITY 


ECOGNIZING the increasing need to 
R interchange drawings, the Armed 
Forces assigned to microfilming a high 
standardization priority. In August 
1958, Department of the Air Force 
received the assignment to undertake 
an initial study in determining “De- 
partment of Defense Requirements 
For Engineering Drawing Microrepro- 
duction System.” Later expanded in 
scope, the study included all forms of 
engineering documentation as defined 
in Military Specification MIL-D- 
70327. 

The survey disclosed that micro- 
filming programs had been completed 
by some services, while others were 
in the process of converting, and some 
were awaiting further developments. 
Considerable variation was discovered 
in the procedures, formats and sizes. 

Military working groups, organized 
to study separate parts of the over- 
all problems, gave first attention to 
review of the 44 existing specifications 
covering microfilming requirements. 
Specification consolidation has re- 
sulted in one set of Defense require- 
ments under the following document 
titles: 


Proposed Military Specifications 


Microfilming of Engineering Docu- 
ments, 35MM, Requirements For 
(Draft MIL-M-9868) 

Cards, Aperture (Note: Cards with- 
out microfilm or data) 

Cards, Tabulating and Aperture, 
For Engineering Data Microre- 
production System, Preparation 
Of. 

Photographing of Construction 
Drawings and Maps, 105MM, 
Requirements For 


Proposed Military Standards 


Formats and Coding of Tabulating 
and Aperture Cards For Engi- 
neering Data Microreproduction 
System (MIL-STD) 

Gage, Aperture Card, #201-1 (MS 
Standard ) 

Defense officials realized that to 
achieve realistic standardization in so 
broad an area as engineering docu- 
mentation would require technical 
“input” from the whole of industry. 
They sought the assistance of both en- 
gineering and reproduction organiza- 
tions. Many companies responded and 
are cooperating with the Armed 
Forces in establishing a workable sys- 
tem. An ad hoc industry advisory 
committee met during July 1959 to 
review drafts of the above military 
specifications and standards. 

A second ad hoc industry advisory 
meeting is scheduled for March 1960 
to complete the military specifications 
and standards covering 35MM micro- 
filming and aperture cards. 


DOCUMENTATION STATUS 


HE MILITARY documents covering 

requirements for 35MM _ micro- 
filming specify the following tentative 
features: 

(1) Microflming of Engineering 
Documents, 835MM, Require- 
ments For, Proposed Military 
Specification MIL-M-9868 

Scope: This specification covers 

the microfilming of engineering 
documents by the Department of 
Defense or by contractors. Microfilm 
produced in accordance with this spe- 
cification shall be 85MM roll (un- 
perforated) microfilm. 

(2) Film, Photographic, Microfilm 
(Black and White), Proposed 
Interim Federal Specification 

Scope: This specification covers 

the requirements for sensitized (non- 
perforated) 35MM microfilm of the 
gelatin-silver halide type emulsions 
coated on flexible transparent sup- 
ports. 

(3) Film, Diazotype, Microfilm, 
Proposed Interim Federal Spe- 
cification 

Scope: This specification covers the 

requirements for sensitized diazotype 
35MM (non-perforated) microfilm of 
the diazonium salt type emulsions and 
couplers coated on flexible transparent 
supports. 

(4) Cards, Aperture, 
Military Specification 


Proposed 
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Scope: This specification covers 
aperture cards for mounting microfilm 
images on engineering documents pre- 
pared by the Department of Defense 
or contractors. 


(5) Cards, Tabulating and Aper- 


ture for Engineering Data 


} 
] 
| 


] 
| 


Microreproduction System, | 


Preparation of, Proposed Mili- 

tary Specification 
Scope: This specification covers the 
entry of data into tabulating and aper- 
ture cards and the mounting of micro- 
film images of engineering documents 
into aperture cards for use in the 
Department of Defense Engineering 


Data Microreproduction System. Re- | 


quirements are specified for pro- 
cedures and tests covering classes of 
microfilm to be mounted, mounting, 
adhesion, non-blocking, thickness, en- 
try of data on cards, etc. 

(6) Formats and Coding of Tabu- 
lating and Aperture Cards for 
Engineering Data Microrepro- 
duction System, Proposed Mili- 
tary Standard 

Scope: This standard establishes 

formats for tabulating and aperture 
cards applicable to the Department 
of Defense Engineering Data Micro- 
reproduction System. These standard 
formats for tabulating and aperture 
cards are for use in recording engi- 
neering documents as defined in Spe- 
cification MIL-M-9868. The standard 
also covers the codification and 
method of data entry into the en- 
gineering data tabulating and aper- 
ture cards. 


MICROFILMED Data USAGE 


ELECTION of 35MM microfilm (roll 
S and unitized) as the standard size 
for engineering document microrepro- 
duction provides the Armed Forces 
with the base necessary for attaining 
a single compatible system. The 
standard format tabulating and aper- 
ture cards provide a compact and 
economical means for mechanized 
storing, retrieving and reproducing of 
engineering documents, with inter- 
change capabilities not presently 
available. 

In each of the bureaus, services and 
commands of the Armed Forces, the 
following types of activities have day- 
to-day uses for engineering docu- 
ments: 

Repository 
copy) 
Source coding and provisioning 


(original or first 
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Plant and government inspection 
Drawing and specification files 
Standardization and cataloging 
Research and Engineering 
(design, drafting, testing & 
evaluation ) 
Production (manufacturing, tool- 
ing & gaging) 
Procurement and supply 
Maintenance, repair and over- 
haul 
Construction 
Foreign military assistance 
Disposal (recoverable, excess & 
obsolete articles) 
Shipping (packing, packaging & 
marking) 
~ The Department of the Air Force, 
to cite one service, presently is convert- 
ing engineering data requirments for 
USAF materiel to aperture cards under 
the MEDAL Program. (MEDAL is 
the abbreviation for “Micro-Mechan- 
ized Data for Automated Logistics.” ) 
In an Air Force survey to establish 
requirements for the MEDAL Pro- 
gram, it was found that 1000 blue- 
prints required 9.56 cu. ft. of file 
space. The same drawings in micro- 
film aperture card form required only 
0.139 cu. ft. of space—a 70-to-1 stor- 
age space reduction. A single foot of 
drawer space can store 1700 aperture 
cards, while one rotary file can hold 
a total of 135,000 cards. 


Data MANAGEMENT ASPECTS 


TANDARDIZING the microreproduc- 
S tion of engineering documents on 
a defense-wide basis represents a 
major step toward achieving efficient 
data management. Although this may 
not be the ultimate solution in com- 
pressing the time cycle for obtaining 
data, this first achievement brings 
significant benefits to the Armed 
Forces, as follows: 


1. It reduces handling and storing of 


many different sizes of original 
drawings, drawing reproducibles, 
reference prints, and paper stocks 
to one standard (miniaturized) 
card size. 

2. Unitized microfilm (single frame 
with individual image) can be 
located faster in active files than 
by searching rolls of film (contain- 
ing thousands of drawings) for the 

_ image needed. 

3. Receipt of original drawings in 
roll or unitized microfilm form 
eliminates the delivery of paper 
prints by contractors. 


4. It assists in reducing duplicate de- 
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sign and tedious selection of parts 

and components already tested and 

proven in existing equipments. 

5. It eliminates separate numerical 
and alphabetical card files for 
drawings and lists because the 
aperture card is used for both the 
index file and the intermediate for 
making copies. 

6. Tabulating and aperture cards 
make possible more accurate and 
up-to-date files, as they can be 
sorted and collated for EAM ma- 
chine editing. 

. Increased accessibility of data in 
aperture card form increases use 
of specialized files; speeds accurate 
search for data; aids engineer- 
ing evaluation, as aperture cards 
can be coded for retrieval under 
categories, such as, a. subject clas- 
sifications, b. drawing and/or part 
number sequences, c. types and 
kinds of parts, components, assem- 
blies, such as, standard (preferred) 
fasteners, bearings, resistors, etc., 
d. materials, platings & finishes, 
e. top-down breakdown of parts in 
assemblies, and f. manufacturers 
and contractors or vendors. 

8. Customer service using aperture 
cards is faster, as retrieving and 
refiling originals is less time-con- 
suming. 

9. Economical (diazo duplicate) 
drawing copies in aperture card 
form, with the aid of viewers, pro- 
vide ready reference for one time 
(throw-away) or permanent per- 
sonal files of designers and drafts- 
men. 

10. Coded and punched _tabulating 
and aperture cards are useful for 
many data processing manipula- 
tions, and for studies, listings, anal- 
yses, reports, etc. 

The flexibility of tabulating and 
aperture cards for recording engineer- 
ing data, already encoded for inter- 
pretation in EAM equipment, pro- 
vides the potentiality of converting 
that data to electronic data processing 
(EDP) equipment employing tape 
storage. The future innovation of 
rapid transmission methods, involving 
closed-circuit television with video 
tape storage and facsimile reproduc- 
tion networks, also will enable inter- 
changeable use of card formats. 


~I 


“MICROMATION 


eruAps it would be appropriate 
Pi coin a new word that more 
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aptly describes the new processes 
associated with data automation and 
microreproduction. If so, the word 
“micromation” is offered to define 
those documentation systems utilizing 
miniaturized forms of data that are 
processed automatically. — 

Just as complex weapons are here 
to stay, so also are quite different en- 
gineering data requirements. A missile 
system, to illustrate, includes in its 
make-up all kinds of components 
manufactured by many diverse indus- 
tries. Integrating these components 
into a weapons system involves a 
number of military services plus 
thousands of contractors. Lacking sys- 
tematized engineering data, widely 
available, duplicate designs are un- 
avoidable. 

The ability to search and make use 
of appropriate recorded data depends 
on developing vastly improved meth- 
ods for its storage, retrieval, repro- 
duction, and distribution. Without 
convenient and rapid access to this 
data from previous research, progress 
is impeded. 

Thus, the Department of Defense 
has come only part way in solving 
the many problems of automating en- 
gineering data for the instant use of 
its numerous activities. The “micro- 
maton” field is relatively new, and 
rapid advances are appearing daily 
in materials, in equipments, and in 
techniques. With this realization, the 
Standardization, Armed Forces Sup- 
ply Support Center, in July 1959 
converted the original study into a 
permanent area assignment. Responsi- 
bility was delegated to the Depart- 
ment of the Air Force for continued 
development and maintenance of the 
“Department of Defense Data Micro- 
reproduction System (EDMS).” 

The Military Departments have 
developed a Standardization Plan for 
this area, covering a three-year budg- 
eting period. This plan schedules all 
work undertaken in the area, includ- 
ing the following projects in addition 
to those previously mentioned: 

(1) Use of microfilmed engineer- 
ing documentation records in 
lieu of originals 

(2) Handbook on microreproduc- 
tion of engineering data (for 
draftsmen ) 

(3) Microfilm equipments, review 
and standardization (includes 
viewers, mounters, printers, 
EAM — modified interpreters, 
sorters, collators, etc.) 
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Additional auxiliary projects are 
underway (Federal Supply Class 
6750) for development of the follow- 
ing microfilm specifications: 

Proposed Interim Federal Specifica- 
tions 

(1) Film, Photographic, Micro- 
film (Black and White) 

(2) Film, Diazotype, Microfilm 

(3) Film, Heat Processed, Micro- 
film (Kalfax Type) 


SYSTEM FACTORS 


RAWINGS constitute one of the 
most important bodies of re- 


corded knowledge in the world today. 


Without drawings, no products of any 
complexity could be designed or built. 
As unitized packets of data, they 
should have a uniformity of size and 
format to present a standardized set 
of instructions. 

Standardization efforts in recent 
years have reduced those variables 
to manageable proportions. Both 
government and industry have a prob- 
lem, however, in maintaining active 
files for about 400 different drawing 
sizes produced before standardization 
eliminated most of the huge variety. 
All those sizes must be handled and 
reproduced for the next twenty years 
or more. The reduction ratios chosen 
by the Armed Forces for microfilming 
considered this factor. 

The ratios established by Military 
Specification MIL-M-9868 are con- 
sidered to cause fewer operating dif_i- 
culties when non-standard size draw- 
ings and new drawings are intermixed 
for microfilming. The image resolution 
factor is the most critical at the 
greatest reduction ratio. For example, 
when 120 lines per millimeter are 
specified for 30 diameters reduction, 
100 lines can be specified for 24 
diameters reduction to produce equi- 
valent results. Likewise, 80 lines at 
16 diameters is comparable to 120 
lines at 30 diameters. 

The number of generations em- 
ployed for reproducing prints deter- 
mines the degree of image resolution 
that must be specified for processed 
camera microfilm. The resolution re- 
quirement in Military Specification 
MIL-M-9868 is based on the cumula- 
tive image degradation caused by 
each successive removal from the first 
generation. The resolution loss be- 
tween each generation on silver to 
silver films is 20 per cent, and on diazo 
to diazo films is 5 to 9 per cent. For 
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industrial users who require no more 
than two generations, a lower resolu- 
tion than the military specifies can 
be established to obtain quality prints. 
In standardizing for the Armed 
Forces, however, it was necessary to 
meet resolution requirements for the 
maximum conditions of users, or the 
fourth generation. 


Impact ON DRAFTING Rooms 


HANGING over from conventional 
(¢ methods of reproducing draw- 
ings to microreproduction systems has 
considerable impact on_ drafting 
rooms. Draftsmen had more leeway in 
the past as full-size prints made from 
first. or second generation repro- 
ducibles involved no reduction or 
enlarging, just contact printing. 

Processing engineering drawings 
from microfilm demands precision 
methods for satisfactory results. Print- 
ing-back involves more steps and 
more generations than blueprinting. 
The varying media used for both the 
originals and for the prints affect the 
final quality of line rendition. 

The draftsmen has become an in- 
tegral part of a microreproduction 
system. His skill in executing the 
original drawing represents a govern- 
ing factor. He, therefore, must work 
to tighter drafting standards in pro- 
ducing consistent quality in the legi- 
bility of the reduced size prints made 
from microfilm. This means that draft- 
ing techniques require tailoring so 
they will mesh properly with system 
requirements. 

Prior to modern microreproduction 
systems, drawings were reproduced 
from originals usually as full-size 
prints. Many drawings prepared today 
continue to meet only that require- 
ment. The likelihood exists that re- 
duced size prints will sometimes be 
unsatisfactory when reproduced from 
such originals by xerographic or elec- 
trostatic methods, Lines, figures, sym- 
bols, and letters may merge together 
to become unintelligible, or to cause 
errors in interpretation. 

A current military study of the 
factors controlling legibility will dis- 
close where Military Standards for 
drafting practices need revision to 
satisfy the microreproduction system 
requirements. A joint task group of 
the American Standards Association 
PH5 and Y14 Sectional Committees 
also plans a review of American draft- 
ing standards for the same purpose. 
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CONCLUDING OBSERVATIONS 


ne ARMED Forces look to indus- 
Ab try for the future development of 
improved microreproduction processes 
with more contrast and density lati- 
tudes than are available with present 
films and equipments. Tolerances now 
must be kept small in every step, 
from the original drawing (line den- 
sity versus background density), film 
densities (base and backing), image 
resolution, etc., through the final 
printing operations. The tighter the 
tolerance for each operation in a total 
system, the more exact must be the 
controls, all adding up to increased 
expense. An equally important con- 
sideration: when tolerances are set 
tighter than necessary production 
penalties are paid, this forces mate- 
rials and equipments to operate mar- 
ginally, causing higher rejection rates. 

Today’s 12-billion dollar research 
and development industry will grow 
into a 22-billion dollar giant in the 
next ten years, according to predic- 
tions. The Government represents 60 
per cent of that research dollar, with 
the Armed Forces consuming the 
lion’s share. This means, the problems 
faced today by both the Department 
of Defense and by industry, will 
double in magnitude in a very few 
years. Therefore, date management 
systems developed to meet current 
demands constitute but mere proto- 
types. The necessity for systematized 
engineering data, in terms of time, 
volume and uses will become more 
urgent in the near future. 

A future sophistication of the De- 
partment of Defense Engineering 
Data Microreproduction System con- 
ceivably will incorporate the entry of 
tape recorded data; from that data, 
aperture card sets will be reproduced 
automatically in any desired volume 
and data sequence. 

One final prediction—before long 
the designer or the draftsman will be 
able to dial a number at his drafting 
table to select, view, and reproduce 
any drawing chosen from thousands, 
all in the space of a few seconds. 


The Author 


Wiiu1aM S. HutcHinson is Assist- 
ant Chief, Mechanical and Engineer- 
ing Programs Branch, Standardization 
Division, Armed Forces Supply Sup- 
port Center. 
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“Well, you may think he’s hinting for 


anew reader. I say he’s nearsighted!” 
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ACTUAL 60-second picture (above left) taken by Martin Schnabel, supervisor of passenger services for New York 
Airways (right), to show helicopter emergency flare system. Note details written on print with grease pencil. 


_s0RE-MATIC 


TECHNICIAN at Herald Machine Co., Worcester, Mass., photographs a new grinding machine while workman adjusts 
part; actual picture (above right) calls attention to change. Prints aid company engineers in studying revisions. 


€ : 
MAINTENANCE foreman at Eitel-McCullough Inc., San Bruno, Calif., (manufacturer of electronic tubes), photo- 
graphs milling machine which must be disconnected and moved to a new location. Picture is used to aid mainténahee 
men in reconnecting machine; later, prints are turned over to the plant engineering department where they are filed 
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On-the-spot Photodrawings 


Development of prototype designs, revision of ancient drawings to 


conform with “as is” data, engineert ng maintenance and classroom 


instruction benefit from “60-second”’ photographic techniques 


NGINEERS and _ draftsmen at 

many companies throughout 

the nation are using on-the- 
spot photography to convey to work- 
men—in less time than ever before— 
detailed information concerning size, 
position, identification and spatial re- 
» lations on projects involving the instal- 
lation, maintenance, or relocation of 
plant equipment and operating sys- 
tems. 

As with conventional photodraw- 
ings—the combination of photographs 
and descriptive data in place of engi- 
neering drawings—the use of 60- 
second pictures saves engineers and 
draftsmen hundreds of man-hours that 
_ were formerly required for the prepa- 

ration of drawings. They provide 
workmen with a graphic illustration of 
the work area and job to be done, 
‘rather than a “symbolic representa- 
tion” requiring “translation” by highly- 
competent technicians. 


Camera Is Fast, SIMPLE TO USE 


HE MAIN advantage of a photo- 

drawing, of course, is the speed 
and simplicity with which it is pre- 
pared—and this is never more true 
_ than when the engineers are using 60- 
second cameras. 

One-minute after shooting a picture 
with this camera, the engineer lifts the 
finished print out of the camera's back 
door. Before leaving the scene, he can 
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by J. H. Smith 


jot down important measurements on 
the back of the prints and draw the 
proposed changes and modifications 
right over the photographic image. 

This eliminates the need for tedious 
note-taking, and when he returns to 
his office after researching a recon- 
struction or relocation job, the engi- 
neer has a series of detailed photo- 
graphs showing the existing facility in 
perspective—not a batch of unproc- 
essed film, or two-dimensional pencil 
sketches. 

When identical pictures are needed 
for distribution to several departments 
or work crews, they can be made on 
the spot in the engineer’s office with 
a print copier—a compact unit about 
the size of a portable radio, which 
makes duplicate prints in one minute. 

The camera’s ability to produce a 
picture in 60 seconds offers the engi- 
neer one more important advantage: 
it teaches him how to take pictures! 
Most engineers are strictly amateur 
photographers, and if forced to rely 
upon conventional cameras for their 
picture-taking activities, they “burn 
up” a lot of film taking pictures which 
are incorrectly exposed, or which 
don’t fully “describe” the subject 
matter. 

However, when a camera produces 
photography, 16Q-second’’ cameras, photos, slides, 
print copies, etc., are to photographic techniques 


and equipment developed and produced by 
Polareid Corp., Cambridge 39, Mass. 


GRAPHIC SCIENCE 


each photo on the spot, the engineer 
knows before he leaves the scene if 
his pictures are clear, sharp, well- 
lighted records of the existing facility. 
Perhaps the best way to examine 
the advantages of 60-second photog- 
raphy in the field of photodrafting is 
to take a closer look at how a few 
companies are combining “instant” 
photos and dimensional data to spare 
engineers and draftsmen hours of 
drawing time — yet provide workmen 
with an accurate and easily under- 
stood picture of the job to be done. 


PHOTODRAWINGS FOR DESIGN 
E\NGINEERING AND INSTALLATIONS 


NE OF THE widest applications for 
O the 60-second photodrawings is 
in the area of design engineering and 
equipment installations. 

For example, just before New York 
Airways was granted permission by 
the Civil Aeronautics Board to fly 
scheduled helicopter passenger runs at 
night, its 40-man maintenance depart- 
ment designed an emergency flare 
svstem and installed it in the tail sec- 
tion of all the firm’s aircraft. 

After more than 18 months of on- 
the-job trials, the miantenance men 
made a full sequence of 60-second 
pictures showing the design, installa- 
tion and operation of the flare system. 
Pertinent details were written in 
grease pencil on the front of each 
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EDUCATION department manager Charles Johnson removes a slide from back of camera two minutes after photo- 
graphing “schematic” of measuring instrument for use in the Bristol Company’s extensive training school for mainte- 
nance men at Waterbury, Conn. The instant slides are used as a supplement to individual benchwork in the classrooms. 


print, and copies of the photos were 
mailed to two other helicopter airlines 
and several helicopter manufacturers, 
with a letter suggesting that the sys- 
tem become standard equipment on 
all rotary wing aircraft. 

NYA’s maintenance men did the 
same thing on another occasion when 
they installed a carburetor heating 
unit on all of the line’s 12-passenger 
helicopters to overcome a “freezing” 
tendency in the engines caused by a 
lack of warm-enough air in the carbu- 
retor at high altitudes. 

At the Herald Machine Company, a 
leading manufacturer of precision 
grinding machines in Worcester, 
Mass., research and development tech- 
nicians often photograph a prototype 
unit that incorporates a new concept 
in machine engineering. Details con- 
cerning the machine and its various 
parts are sketched onto the 60-second 
prints, which are distributed to com- 
pany engineers as an aid in studying 
revisions and modifications. The pic- 
tures are later filed with “spec” sheets 
for future reference. 
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The first time engineers at the Mont- 
gomery Engineering Company, Jersey 
City, N. J., used 60-second photo- 
drawings was when their attempts to 
design an air-conditioning duct for an 
existing building was stymied because 
of a multitude of overhead pipes, 
lights and sprinklers. They had 
sketched and re-sketched the area, but 
couldn’t come up with an accurate 
picture of the proposed installation. 

Then that word “picture” struck 
engineer Edward L. Kessler. He photo- 
graphed the installation area. The en- 
gineers sketched the new duct system 
right on the 60-second prints, noted 
all measurements on the back of each 
picture, and turned the photos over to 
the firm’s draftsmen who prepared the 
final drawings. 

The duct was designed and _in- 
stalled without a hitch — and Mont- 
gomery Engineering has been using 
“instant” photodrawings ever since. 

But once a piece of machinery or 
conduit, etc., is designed and manu- 
factured, it has to be installed—and 
here, again, many firms are relying on 
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60-second pictures to save engineers 
and draftsmen hours of sketching time, 
toa obtain accurate bids from outside 
contractors, and to provide workmen 
with a detailed description of how the 
job should be handled. 

For example, when the Premier 
Electrical Construction Company, Chi- 
cago, Ill., was engaged to increase the 
electrical service of a 17-story, 276- 
apartment building, the firm’s engi- 
neers used a 60-second camera to 
photograph existing meter centers, 
stair landings and open shaft spaces, 
corridor facilities, kitchen arrange- 
ments and other areas pertinent to the 
system installation. Relevant measure- 
ments were noted on the prints. 

Copies of the one-minute pictures 
were supplied to all contractors for 
bidding purposes, and later on were 
used by the prime contractor, me- 
chanics, engineers, and building man- 
agers to keep abreast of what was 
going where and why. The photos 
eliminated all on-the-job confusion 
and resultant delays, and the installa- 

(Continued on page 27) 
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A REPORT ON THE ADVANTAGES 
OF USING MYLAR® DRAFTING FILM 


Engineering firm saves $50,000 
by adopting new drafting technique 


Now drawings are tear-proof, smudge-proof, 
easy to change, and completely washable. 
Sharp, clean reproduction assured. 


Original drawings that are practically indestruct- 
ible, and from which fingermarks, stains, and grime 
can safely be removed before printing, are not a 
brand new development. They have been taking 
hold among top companies in a variety of indus- 
tries over a period of several years. 


What is new are the reports many of these 
avant-garde firms are now making, describing 
actual results-in-use with this revolutionary 
method. The reports indicate spectacular success. 


Before adopting this method, one leading firm 
spent approximately $50,000 a year in re-draws 
alone to assure clean, sharp reproduction. Now, 
because the original tracings never tear or smear, 
and because soil and stains can easily be washed 
off the original drawing before printing, this firm 
gets superior prints no matter how much the origi- 
nal drawing has been handled and soiled. And 
there is no longer any need for costly re-drawing. 


Similar success after changing to the new 
drafting technique has been reported by many 
other leading firms in various industries where 
drafting room procedure is regularly reviewed and 
updated. While exact dollar and man-hour savings 
are not always available, they have been extremely 
impressive and have caused engineering manage- 
ment everywhere to sit up and take notice. 


The most frequently reported comment has 
been on the excellent print quality which now can 
be maintained consistently regardless of how often 
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the original is reproduced. The consensus among 
supervising engineers and chief draftsmen is that 
the new method results in prints far superior to 
those obtainable from tracing paper or cloth. 


Started with drafting film 


The new drafting method originated several 
years ago with the development of duPont Mylar®, 
a completely waterproof base material. Once the 
proper matte surface was formulated for Mylar, a 
remarkable new tracing material—called “draft- 
ing film” —was born. 


There remained only one important problem: 
graphite pencil lines were neither smudge-proof 
nor waterproof on drafting film. Only with the 
creation of a special type of pencil that could pro- 
duce a line that would not smear or be washed 
away could the full benefit of drafting film be 
realized. 


A special type of pencil 


The answer came from engineers at J. S. 
Staedtler in Nurnberg, West Germany, makers of 
the famous Mars-Lumograph drafting pencils and 
leads, who developed a new pencil specifically for 
drafting on film. Called Duralar, its lead is made 
of plastic rather than graphite. Duralar lines will 
not smudge, are easily erasable, and are absolutely 
unaffected by soap and water. When the drafting 
film becomes soiled, dirt and stains can be washed 
away —leaving the Duralar lines sharp and clear. 


®T.M. FOR duPONT’S POLYESTER FILM 


Why many top engineering departments are changing over 


to the new Mylar-Duralar drafting technique 


There is good reason for the rapidly increas- 
ing use of drafting film and Duralar in preference 
to tracing cloth or tracing vellum. 


Never before have engineers and draftsmen 
been able to work up drawings-on such a tough, 
durable, versatile material and get such superior 


Practically indestructible 


Mylar-Duralar tracings never tear or become 
dog-eared. They stand up to constant handling, print- 
ing and re-printing—will not crack, split, shred, 
wrinkle or wilt. Non-absorbent and waterproof—stains 
wash right off. Chemically inert—drafting film is 
unaffected by heat or age. 


Good tracing line without pressure 


There is no need to bear down to achieve clear, 
dense lines. Drafting film gives an opaque, well-defined 
line with smudge-proof, waterproof Duralar pencils 
(and with ink or typewriter). A complete range of five 
degrees of Duralar assures complete flexibility. 


Easy to erase and make changes 


The proper erasing techniques for Duralar, ink 
or typewriter make it a simple matter to revise on 
drafting film. Specially designed Duralar erasers 
sweep away Duralar lines easily, completely—without 
staining or marring the matte surface. (Good erasure 
quality can also be obtained for ink and typed work 
with the particular erasers recommended for each 
brand of film.) Note: electric erasing machines are 
not recommended for use on drafting film. 


Can be washed before printing 

Now many firms routinely ‘‘wash” each Mylar- 
Duralar tracing before microfilming or obtaining blue- 
prints or white prints. Background soil, perspiration 
or fingermark stains—even stains from spilled coffee, 
soft drinks and other liquids—are easily wiped away 
with a soapy cloth or sponge, or with just a damp cloth. 
Result: clean, sharp contrast on all reproductions. 


Superior reproduction — 


The clarity of prints is consistently exceptional. 
The durability of the original drawing, and the fact 
that soil and printing stains can be washed off between 


prints. Moreover, when drafting film is used, draw- 
ings are made only once—directly on the film. 


According to chief draftsmen and supervising 
engineers in a cross-section of industries, the most 
startling and significant advantages of drafting 
film are those described below. 


printings, assure far better reproduction than it is pos- 
sible to get with conventional drafting methods. 


Transparency to suit 

Drafting film is made in a variety of thicknesses 
and surface finishes and selection should be made 
according to need. Thicknesses range from .002” to 
.0075”. Films are available with matte surface coated 
on either one or both sides. Drafting film is generally 
considered to be the only really practical material for 
non-dimensional work such as lofting. The high degree 
of transparency of certain films yields excellent results 
in overlay work. 


Strong but flexible 
Though tough and strong, drafting film is not 
rigid. It rolls easily, lies flat, will not curl up, crumple 
or wrinkle. 


Dimensionally stable 
Drafting film has more dimensional stability 
than either paper or cloth. The .005”, .007”, and .0075” 
gauges are especially recommended for non-dimen- 
sional drawings and projection enlargements. 


Permanent 
The proven durability of Mylar-Duralar trac- 
ings safeguards the investment in original drawings. 
Accelerated aging tests show that the film does not 
stiffen, crack, mildew or discolor with age. Tough and 
strong, it is not damaged by repeated handling and 
printing, and can be used and re-used indefinitely. 


Not expensive 
Drafting film is comparable in cost to tracing 
cloth (and it eliminates any need for costly re-draws) . 
Wide selection to choose from 


Detailed ordering information for the Mylar- 
Duralar drafting technique is given on back cover. 
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Tests you can make—The features of the new Mylar- 
Duralar drafting technique are readily appreciated 
when you test them yourself. For example: 

1 Wash Test—Using sample of film, draw a line with 
a graphite pencil and a line with a Duralar pencil. 


Rub a wet, soapy cloth over both. Only the Duralar 
line will remain. 

2 The Smudge Test—Draw a graphite pencil line 
and a Duralar line. Rub your finger over each. The 
Duralar line will not smudge. 
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Soiled tracings pose no problem now 


The Wash-and-Print System Assures Clean, Clear Reproduction Every Time 


Even old, badly stained Mylar-Duralar tracings can be 
washed clean as new. Above—general soil, fingermarks, bev- 
erage stains, and printing stains from the last time this 


drawing was reproduced are being wiped off with a soapy 
sponge. The sharp, clean contrast visible where soil has 
been removed is the secret of sharp, clean prints. 


Correct technique for drafting with Duralar on film 


The Mylar-Duralar drafting method is easily 
incorporated into drafting room procedure if it is 
recognized from the start as a new technique with 
a few special tricks of its own. Encouraged to prac- 
tice and perfect them during the “‘breaking-in”’ 
period, draftsmen soon find them second-nature. 
(Experience shows it normally takes a draftsman 
about three full drawings—from then on he’s a 
convert to the new method.) 


Decide which of the five Duralar degrees work best on the 
particular film you are using. See next page for a list com- 
paring Duralar degrees to standard graphite degrees. 


Use a rounded point and rotate the pencil while drawing a 
line. Use a sandpaper block for the final touches to the 
point, but avoid a needle-sharp point. Rather, blunt the end 
slightly, on the sandpaper, after sharpening. 


Best erasures are obtained with the specially developed 
Duralar erasers which do not stain or mar the matte surface. 
(Electric erasing machines are not recommended.) 


You can choose from a wide selection of drafting films 


and specially developed Duralar products 


DRAFTING FILM 


All leading drafting and engineering suppliers carry drafting film. There are 
many different brands all of which are available in a variety of surface finishes, 
thicknesses and sizes—but all brands have a completely waterproof Mylar® 
polyester film base. 


Surface Finish—Available with matte surface on one or both sides. Also with spe- 
cial scribe or strip coatings. 


Thickness—Made in six gauges: .002” .003” .004” .005” .007” .0075”. 
Size—Available in a wide range of sheet and roll sizes. 


Color—Made in clear or tinted form. 


MARS-LUMOGRAPH DURALAR PRODUCTS 
developed specifically for drafting film 


Duralar products are available everywhere drafting film is sold. 
Dealers welcome inquiries and are glad to supply samples for testing purposes. 


The following products were specially developed for making smudge-proof, 
waterproof tracings on film: 


2830 Duralar Drawing Pencils* 1016 Duralar Lead Holders 
1905 Duralar Drawing Leads* 559 Duralar Erasers 


*Duralar pencils and leads are available in five degrees 
K 1 — equivalent to B 
K 2 — equivalent to F 
K 3 — equivalent to 2 H 
K 4 — equivalent to 4 H 
K 5 — equivalent to 6 H 


Published as a service to engineering management by J. S. Staedtler, Inc., Hackensack, N. J 
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tion proceeded smoothly and on sched- 
ule. 


Another firm which uses a 60-sec- 
ond camera for estimating purposes is 
the Plaunt Plumbing & Heating Com- 
pany, Duluth, Minn. 

When attempting to bid on a com- 
mercial modernization job, owner 
James Plaunt uses his 60- second 
camera to photograph the existing lay- 
out. In addition to noting the neces- 


_ Sary measurements on the prints with 


a grease pencil, Plaunt also carries a 


portable tape recorder so that he can 


dictate more detailed specifics con- 
cerning each picture. 

Once he returns to the office, Plaunt 
sits down with his estimators and plots 
the new layout with the aid of the 
pictures and notes he has taken; he 
submits a bid on the basis of these 
findings. 


60-SECOND PHOTODRAWINGS 
For MAINTENANCE 


NOTHER area where photodraw- 
A ings made with 60-second prints 
are widely used is in the field of main- 
tenance. Getting each picture on the 
spot, engineers are able to photograph 
an existing machine, piping or wir- 
ing system, etc., sketch the required 


»changes and modifications on the 


prints before they leave the scene, and 
hand the photos to a maintenance 
supervisor or area foreman with a 
work sheet giving him specific instruc- 
tions about the work to be done. 

How effective is this technique? 

Let’s take a look at how mainte- 
nance engineers at Monsanto Chemi- 
cal Company’s Springfield, Mass., 


plant proved to “skeptics” in other 


Monsanto plants throughout the 
country that one - minute photos at- 
tached to work instruction sheets re- 
sulted in greater efficiency and econ- 


‘omy on plant maintenance projects. 


The maintenance engineers assigned 
two work crews to identical jobs—a 
difficult duct relocation—in separate 
buildings. One group was provided 
with a series of 60-second photo- 


graphs showing the existing facility 


with the proposed installation sketched 
over it. The other group had to work 
from detailed written descriptions 
only. 

The result: the crew aided by the 
one-minute photos completed their job 


in half the time required by the sec- 
ond group. _ 
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Another large petrochemical manu- 
facturer that prepares photodrawings 
with 60-second pictures as part of its 
maintenance planning program is the 
Dow Chemical Company, Pittsburg, 
California. 

The details of how each major (re- 
quiring more than two man-hours) 
maintenance project is to be handled 
are filed in a special work order packet 
which is supplied to the area foreman. 
Included in the packet are several 60- 
second pictures which locate the area 
or equipment needing maintenance. 

By sketching on the prints with a 
felt-tipped pen, engineers are able to 
produce a simple, clear, isometric-type 
description of the piping or equipment 
alteration to be made—and they save 
themselves and the company’s drafts- 
men hours of sketching time that 
would normally be required to pro- 
duce engineering drawings. 


Two-Minute Stipes Aip DRAFTSMEN 


HILE MOsT firms that are using 

60-second cameras to prepare 
their photodrawings snap 60-second 
paper prints, a few companies are 
putting a transparency system to work 
as an aid to their draftsmen and engi- 
neers. 

This slide system is based on a 
picture roll (projection film) which 
produces a black-and-white positive 
transparency in two minutes. The 
slides may be projected as soon as 
they are lifted out of the camera's 
back door. The film has eight expo- 
sures to a roll, and the slides may be 
either of two sizes — 24-inches-square 
for use in a projector, or 34 by 4- 
inches for use in standard lantern- 
slide projectors—depending upon the 
film type used. 

A good example of how the two- 
minute slides can be worked into a 
firm’s training program to assist drafts- 
men and engineers in explaining the 
operation of complicated machinery 
and electrical systems to maintenance 
men may be drawn from the Bristol 
Company, Waterbury, Conn. 

Instructors at Bristol’s extensive 
training school are using a 60-second 
camera mounted on a copymaker—a 
compact unit with built-in lights, 
which is used to photograph anything 
that fits onto its 11 by 14-inch easel 
—to shoot slides of line drawings, 
graphs and schematics prepared by 
the engineering and drafting depart- 


ments. 
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Projected during training classes, 
these slides are used to supplement 
individual benchwork in teaching the 
firm’s maintenance men how to oper- 
ate and repair automatic controlling, 
telemetering, and measuring instru- 
ments. 

The instant slides may also be com- 
bined with written material typed onto 
sepia intermediate paper and fed into 
a diazo (ammonia process) machine 
to produce economical, illustrated re- 
ports. 

One company that is using this 
technique is Trans-Sonics Incorpo- 
rated, Burlington, Mass., a leading 
manufacturer of precision transducers. 
Slides illustrating the operation of the 
company’s products are taped onto 
acetate sheets and reproduced in the 
firm’s diazo machine with printed 
material that has been typed onto 
sepia intermediate paper. 

The illustrated test qualification and 
operation sheets are distributed to the 
firm’s engineers and draftsmen as an 
aid in studying product modifications, 
improving the unit’s operation effi- 
ciency, etc. 


DRAFTSMEN USE PRINTS 
To Up-Date DrAwiIncs 


HE USE Of 60-second photography 

by draftsmen and engineers isn’t 
limited to the area of photodrawings, 
where the one-minute prints are com- 
bined with dimensional data and used 
in place of engineering drawings or 
blueprints. Engineers at many firms 
are supplying draftsmen with 60- 
second prints of existing facilities in 
order to help them up-date “as built” 
drawings that were prepared decades 
ago. 

One of the largest users of this 
technique is the New York City 
Transit Authority, which operates the 
bus and subway systems in the five 
Boroughs comprising the City of New 
York. To keep these systems perform- 
ing at peak efficiency, the NYCTA is 
constantly making plans for the build- 
ing and renovation of tracks, garages, 
terminals, rolling stock, shops and sig- 
nal, power, lighting and other electro- 
pneumatic equipment. 

Most of these projects are handled 
on a ‘lowest bid” basis, and to obtain 
accurate bids, NYCTA has to supply 
contractors with blueprints that show 
the proposed changes. In preparing 
new drawings, the firm’s draftsmen 
have to work from “as built” drawings 
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ELECTRICAL engineer Sol Rolnick of the New York City 
Transit Authority, lifts finished print from back of 60-second 
camera while researching renovation project at subway 
terminal. Draftsman at lower left uses photo to up - date 
30 - year - old drawing. Print taken by Rolnick is shown above. 


DRAFTSMAN for Lever Bros., Cambridge, Mass., photographs pack 


Ets aging machine (above right) to help in revising 
drawings dealing with heat-sealing unit. One minute after snapping the shutter, he has the finished print (lower right) 


At left, he is shown working on drawing with photograph as a guide to the engineer’s report concerning alterations 
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made 20-to-50 years before—and 
rarely kept up to date. 

The firm has equipped its elec- 
trical engineers with three 60-second 
cameras so they can shoot pictures at 
the job site and turn them over to 
draftsmen with pertinent information 
concerning the proposed change. 

The first year the NYCTA used the 
instant photos, the firm’s engineers 
saved hundreds of man-hours over 
their former pencil-sketch method of 
researching the job sites. 

In fact, the 60-second technique has 
proved so successful the company 
maintains a special photo album on 
every station in its vast network. Each 
album is a complete pictorial “master 
plan” of that station. 


Savincs In Man-Hovurs Drops 
ActuauL Cost-PER-PICTURE 


HAT ABOUT cost? A Polaroid 

Land print costs about 27 cents, 
not including a flashbulb.* A Polaroid 
slide costs 55 cents, including the 
snap-together plastic mount. 

Although these material costs are 
comparable to those for pictures taken 
with conventional films and cameras 
{see Grapuic Scrence, November 
‘1959, page 20), the over-all cost of a 
Polaroid shot is less because the Land 
Camera eliminates the need for expen- 
sive film processing man-hours and 
darkroom work. 

Where the user can see each pic- 
ture a minute after taking it, however, 
there is no need to “bracket” pictures 
by shooting the same scene at three 
or four different exposures to make 
sure at least one comes out right. If 
the engineer’s first print isn’t correct, 
he can make a quick adjustment and 
shoot the scene a second time. By get- 
ting each picture as he takes it, the 
engineer doesn’t have to worry about 
wasting half a roll of film to get three 
or four pictures developed in a hurry. 


1Flashbulbs are not necessary if Polaroid’s new 
3000-speed film is used because the film is fast 
enough to take pictures indoors in situations 
where the lighting conditions are inadequate for 
regular speed films. 


The Author 


J. H. Smiru is applications engineer 
at Polaroid Corporation, Cambridge 
39, Mass. 
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Operations and Procedures for 


Engineering and Drafting Supervisors 


Appendix, Part I 


A series of helpful checklists for the qualification, 


selection, training, and development of supervisors 


AXIMUM creative perform- 

ance can be obtained from 

draftsmen, designers and 
engineers only when the supervisor 
understands and appreciates all the 
necessary ingredients of creative 
supervision. He is the key figure. His 
attitude can either stimulate or stifle 
potential creativity. 


PERSONAL CHARACTERISTICS AND 
WorkKING ATTITUDES FOR 
QUALIFICATION AS SUPERVISOR 


HE FOLLOWING specific charac- 

teristics are listed to enable the 
supervisor to better understand what 
is expected of him. The supervisor 
should: 

1. Be creative. He should be free 
from bias imposed by conformity. 
He should have active technical imag- 
ination of a high order, which should 
express itself in an ability to detect 
and offer creative challenge to his 
group. He should be able to generate 
ideas himself and to recognize the 
merits in a wide range of ideas. 

2. Understand the Creative Process. 
He should have an articulate insight 
into the nature of the creative process. 
He should have confidence that the 
contributions of his subordinates can- 
not be predicted, and that creativity 
occurs in spurts. Rather than trying to 
limit the trials and frustrations of the 
process of creativity, the wise super- 
visor must try to understand this cycle, 
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by George C. Schmidt 


nurse the project along, and give the 
proper encouragement at the proper 
time. He should understand the basic 
psychological characteristics of crea- 
tivity, some of the “blocks” which 
inhibit it, and some of the methods 
which can be used to release creative 
approaches in his subordinates. 

83. Understand Creative Tempera- 
ments. He should learn to understand 
his subordinates’ powers and weak- 
nesses, their motives, their fears and 
their enthusiasms. Different individ- 
uals have different ways in which 
they feel their creative spirit to be 
released. Helping a man to get the 
best out of himself means helping him 
to find and release his particular way 
of operation. Much of what the super- 
visor sees in his people and how he 
evaluates them is related to his own 
self-concept, his own value system, 
his own defense mechanisms, etc. Un- 
less he understands himself pretty 
well he is apt to “clobber” his men 
with his own prejudices. 

4. Have High Technical Compe- 
tence. He must be conversant with 
the scientific aims of his group. The 
supervisor should be a man _ who, 
while not necessarily as up-to-date in 
every detail of some of the activities 


Editor’s Note: The Appendix, Part One pre- 
sented here is a continuation of George C. 
Schmidt's article, begun in the December issue of 
GRAPHIC SCIENCE. The article was based on a 
paper delivered by the author at the Engineer- 
ing and Drafting Management Institute, held at 
the University of Wisconsin, Madison, Wis., 
October 8-9, 1959. 
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as may be those whom he is super- 
vising, has nevertheless the power to 
enter personally into the problem at 
any one point, and be of help to his 
people in the region of their several 
specialties, even though his people 
may be much more familiar with many 
of the details than is the supervisor. 
Unless the supervisor has this back- 
ground of fundamental power, he is 
of very little use. 

5. Inspire and Encourage. The 
supervisor should be a man who has 
contagious enthusiasm for research 
and study, who constantly encourages 
and stimulates his people to come up 
with new imaginative approaches, 
who welcomes innovation and change, 
and who takes a lively and active in- 
terest in their actions and problems. 
This active interest in the work under- 
way, combined with a_ hands - off 
policy concerning its direction, is one 
of the most fruitful things that a 
competent supervisor can do, particu- 
larly with his younger personnel; but 
this is not an easy thing for the super- 
visor to do. He who keeps in touch 
with his subordinates’ work finds it 
natural to impose his own ideas or, if 
he wants to give them a free hand, 
it is all too easy to leave them 
isolated. To achieve the proper bal- 
ance between interest and isolation is 
a feat which requires a great deal of 
skill in human relationships. 

6. Safeguard Areas of Freedom. He 
should define the ultimate design goal 
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in a general way. He should indicate 
to his designers what is expected of 
them, what they are permitted to do, 
and the areas where they can exercise 
independent judgment and freedom. 
While engineering groups must have 
an awareness of objectives of time 
limits, designers should never be 
forced to work in an atmosphere of 
urgency which presses them to find 
immediate solutions to problems. 
There is plenty of evidence that 
“crash” programs have inhibited more 
creative ideas than they have pro- 
duced and, too, such crash programs 
are costly in the end due to errors of 
omission and commission. 

7. Bolster His Men’s Confidence. 
The supervisor should bolster the con- 
fidence of his men to insure sustained 
effort. The supervisor can do this par- 
tially by instilling confidence in each 
individual’s ability to come up with 
something good, partially by empha- 
sis on the importance of the objective. 

Since most people suffer from a 
feeling of inferiority, recognition of 
the fact that an individual has some- 
thing to give goes a long way toward 
making him feel that he can do it. 
Therefore, a supervisor must indicate 


to his talented personnel that he ex- 
pects each one of them to produce. 
This can be done in such a way that 
it is not anxiety-producing, but is in- 
stead ego - producing. Nothing can 
inhibit creativity more than critical 
judgment or evaluation applied pre- 
maturely in the process of developing 
ideas of design. Because such ideas 
often develop slowly the supervisor 
should resist any inclination toward 
discouragement. He should provide 
the members of his team with all the 
moral support at his command during 
such difficult development periods of 
the work. 

8. Respect Others’ Ideas. Too many 
supervisors fail to take the advice and 
suggestions of their subordinates be- 
cause of an unconscious tendency to 
feel they alone should retain the 
power of supervision and decision. Yet 
it is in the nature of modern technol- 
ogy that some of his men should know 
more about certain things than he 
does. 

The supervisor should be more 
“goal-oriented” than “status-oriented;” 
he should be more interested in seeing 
problems solved than in gaining 
the personal glory. He should be a 


humble man, humble about his par- 
ticular area of knowledge and con- 
vinced that other specialists can 
contribute significantly to solving a 
problem. The supervisor should never 
dominate his group, even though he 
has to retain his group’s technical re- 
spect. When he produces ideas, he 
should do it without showing off. He 
should be accepted by his men not 
so much as a leader, but as a col- 
league who is on a par with the 
members of his group in their team 
operations. 

9. Be a Tactful Critic. The super- 
visor should be open-minded, recep- 
tive toward ideas and _ suggestions 
offered by his group. At all times 
he should be a good, understanding 
listener. If he must criticize, he should 
do so skilfully and_ tactfully. He 
should employ judgment diplomatic- 
ally; evaluate tactfully; have a firm 
belief in the Golden Rule, and if an 
idea has to be turned down do it 
tactfully and in a way in which to 
give the employee some “ego-satisfac- 
tion.” No matter how tough the 
worker may be, over-critical attitudes, 
cynicism, ridicule, or even plain in- 
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Ask your art or drafting 
supply dealer for this new item. 
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difference on the part of the super- 
visor is tremendously destructive of 
idea-producing ability. 

10. Service the Group’s Needs. He 
should be a selfless, confident and 
alert role-player, sincerely concerned 
with promoting the growth and devel- 
opment of each member of his group 
over and above the concern he 
may have of his own status and pres- 
tige. He should handle all the admin- 
istrative work of his group, provide 
the necessary materials and facilities 
and protect his group from time-con- 
suming “fire fighting” jobs, and other 
unreasonable demands and _ pressures 
from management. He should make 
the group feel that his main interest 
is in the people in his group. 

11. Be the Group’s Spokesman. He 
should have the ability to get along 
with management and have consider- 
able influence with them while pro- 
tecting his subordinates, otherwise the 
morale and enthusiasm of the super- 
visor’s group tend to be low. 

12. Give Credit Fairly. He should 
be able to convince members of his 
group that they will be properly 
identified with their part in the group’s 
success. 


13. Assign Responsibility Skillfully. 
The supervisor should know his people 
so well as individuals that he can 
make assignments that will conform 
to the personalities, interests and abili- 
ties of the individuals. This will 
require the knowledge of each indi- 
vidual’s particular strengths and weak- 
nesses, so that each is assigned a 
problem where his chances for con- 
tribution are the greatest. 

14. Control “Lightly.” Leave each 
creative worker either completely 
alone or exert minimum direct influ- 
ence on him. Individual performance 
is slightly higher under an intermedi- 
ate degree of dependence than under 
full dependence or full independence. 
Younger subordinates benefit some- 
what more from “mutual influence” 
between the supervisor and them- 
selves; older and more experienced 
subordinates benefit somewhat more 
from “separation.” It seems plausible 
that too much independence may de- 
prive the subordinate of .the stimula- 
tion that a competent supervisor can 
provide. On the other hand, too close 
dependence on the supervisor may 
stifle individual initiative. By this line 
of reasoning, highest performance 
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should result if we can combine the 
benefits of frequent stimulation with 
the assurance of freedom for initiative. 


How to Pick Goop SUPERVISORS 


tr costs from $1,000 to $3,000 to 
hire (and lose) a man from out- 

side for supervisory work. It costs at 
least as much to upgrade a man from 
the ranks—and many times more to 
pick the wrong man! 

1. Study Successful Supervisors. 
What qualities do they have and use 
that should be looked for in selecting 
a supervisor or lead-man? 

Good health—to do a full day’s 

work every day. 

Good appearance — clean, shaved, 

neat, orderly. 

Good home life—a happy home 

makes a “happy” man. 

Honesty, sobriety — personal integ- 

rity, good habits, reliability. 

Ambition—sufficient “drive” to get 

ahead. 

Intelligence—ability to learn his job 

and do it better. 

Mechanical ability—to understand, 

maintain, and teach operation of 


equipment. 
Personality—cheerful, likable, cour- 
teous. 
Ability to handle people — tact, 


diplomacy, firmness. 

Ability to plan and organize. 

Judgment and decision, 

Job knowledge — control of opera- 

tions and costs. 

Other qualities may be added to 
this list from personal observation. 

2. Study the Failures. What quali- 
ties did they have that should be 
avoided in future supervisors? 

Poor health. 

Domestic difficulties. 

Too much “education.” 

Doubtful honesty. 

Insufficient job knowledge. 

Inability to take responsibility. 

Others? 

3. Plan your interview before place- 
ment—use an outline and follow it! 

4. Try practical aptitude tests of in- 
telligence, mechanical ability. 

5. Sell him the opportunities of the 
job. Develop interest at the start. 


The Author 


GeorGE C. ScumuipT is Chief 
Draftsman, Campbell Soup Company, 
Camden, N. J. 
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USASESA Pioneers Use of 
Unitized Microfilm and Punch Cards 


for Efficient Engineering Communication 


The U. S. Army Signal 
Equipment Support Agency 
(USASESA) at Fort Mon- 
mouth, N. J., prepares all 
procurement data—specifica- 
tions, drawings, standards, 
etc.—used by industry to 
manufacture the highly com- 
plex material for which the 
Signal Corps ts responsible. 
These requirements for pro- 
curement are distributed by 
USASESA to the U.S. Army 
~Signal Supply Agency, the 
world-wide Signal Corps 
depots, all Signal Corps re- 
search and development ac- 
‘tivities, and the U. S. Air 
Force. 


1THIN 1960, the centennial 

year of the U. S. Army 

Signal Corps, micro-repro- 
duced engineering data for 220,000 
Signal Corps drawings will be avail- 
-able at world-wide locations of the 
Signal Corps. In addition, most of 
_ these locations will also have a com- 
plete set of 400,000 manufacturers’ 
drawings. 

When USASESA started its plan- 
ning in 1954, it was a pioneer. In fact, 
the military establishment started its 
_ operation before all equipment pieces 
were available. Today, some of 
USASESA’s pioneering in converting 
- full-sized originals and intermediates 
into aperture cards is accepted prac- 
tice in both government and industry; 
the optical mounting of microfilm into 
Filmsort aperture cards is a case in 
~ point. 
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Less well known, however, are other 
innovations at USASESA. The mili- 
tary procurement agency was one of 
the first, for example, to use IBM 
equipment modified specifically for 
the Filmsort Military “D” aperture 
card. Today, USASESA makes some 
5,000,000 passes of aperture cards 
through modified IBM reproducers, 
interpreters, and sorters. 

Furthermore, USASESA has con- 
verted the master data card into a 
valuable by-product. For example, 
this data card served as a keystone 
to correlate master Signal Corps draw- 
ing lists for the respective Signal 
Corps equipment type numbers. In 
addition, the master data card has re- 
placed a visible index card file which, 
by means of hands posting, formerly 
served as the historical record of re- 
visions. 

The new format of unitized micro- 
film and punch card has helped to 
cut the time lag between receipt and 
distribution of new and revised draw- 
ings, and between requisition and de- 
livery of engineering data. Prior to the 
adoption of the new format, it took 
six weeks from date of release ap- 
proval to actual data distribution; it 
now takes two weeks. Formerly, it 
took as long as three days to furnish 
a print at one of our service counters; 
it now takes less than 90 seconds to 
deliver a reference Duplicard for in- 
stant projection. 

In short, USASESA started out to 


This article was prepared with the technical 
assistance of Francis R. Borden, project engineer, 
Signal Corps Engineering Data Microfilming 
Project. Mr. Borden is a member of the steering 
for the paciiirees ing te Se pisrorenre: 
duction System Project of the epartment o 
Defense, currently formulating the standards to 
be used within the DOD for exchange of micro- 
filmed engineering data. 


committee 
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furnish miniaturized reproducibles in 
punch cards. Today it has begun to 
find uses for the punch cards, with 
and without apertures, to improve en- 
gineering communication. 


TRANSFORMATION OF A FILE 


T was in June of 1958 that 

USASESA began the transforma- 
tion of its file of 22,000 Signal Corps 
drawings into 18 sets of aperture 
cards. Since that time, some 400,000 
manufacturers’ drawings have also 
been converted into 16 sets of aper- 
ture cards. 

The conversion of these files repre- 
sents 11-million aperture cards. To 
keep the engineering data files cur- 
rent, USASESA has to distribute 18 
sets of 40,000 new and revised manu- 
facturers’ drawings. 

The decision to change over from 
full- sized paper intermediates to 
microfilm mounted in aperture cards 
was based upon certain studies. 


SAVINGS IN WEIGHT 


OR EXAMPLE, our studies showed 
F there were exceptional savings in 
making distribution of engineering 
data with aperture cards instead of 
full-sized intermediates. The savings in 
weight for distributing 1,000 draw- 
ings was 80 pounds for aperture cards 
as compared with originals or inter- 
mediates. 

In our manufacturers’ drawings, we 
saved 16 tons of weight with aperture 
cards for each set of 400,000 draw- 
ings. Total weight savings for 16 sets 
was 256 tons. To maintain the manu- 
facturers’ file of 15,000 revisions, there 
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was an additional savings of 9.6 tons 
annually. In the Signal Corps set of 
220,000 drawings, the savings in 
weight with aperture cards reached 
158.4 tons for 18 sets. The savings in 
weight on revisions for the 18 sets was 
28.8 tons annually. This savings in 
weight brought about two additional 
savings. The first was a savings in the 
cost of distribution. The second was a 
savings in the time of distribution. 


SAVINGS IN SPACE 


IKE WEIGHT savings, space savings 
have two additional advantages. 
The first is the area to house the data. 
The second is in the filing equipment 
for the data. For example, a Signal 
Corps field activity now needs but 15 
standard file cabinets for aperture 
cards to hold 220,000 Signal Corps 
drawings, 400,000 manufacturers’ 
drawings, plus the first year’s incre- 
ment of 55,000 new and revised draw- 
ings. 

Full-sized intermediates would have 
required almost 500 special filing cab- 
inets. The space savings is a 30-to-1 
ratio. And this savings reflects itself 
in the actual filing operations. 


FasteR FILE SERVICE 


N FILE SERVICE, USASESA studies 
I show that filing operations for 
aperture cards were more than three- 
and-a-half times faster than for full- 
sized paper intermediates. USASESA 
time required to locate, pull and re- 
file 1,000 paper intermediates was 
16% hours. The same operation for 
aperture cards now requires 4% hours. 


CoNnNTROL OF DATA 


HE ADVANTAGES of space savings 
glee handling ease for the field 
activities are important. Most impor- 
tant is that each field activity now has 
a full set of controllable data. Infor- 
mation is shipped to them in file 
sequence order. With complete infor- 
mation, easily maintained, decentrali- 
zation is now possible. Consequently, 
if desired, decentralization of procure- 
ment becomes feasible. 

In addition, completed information 
provided to Signal Corps activities re- 
lieves the central disbursing point 
of handling routine and rush requisi- 
tions. Formerly, it was impossible to 
furnish, where necessary, complete 
sets of manufacturers’ drawings. Con- 
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sequently, there was a demand from 
the field, by requisitions, for sections 
of this file. In addition, not all loca- 
tions had complete sets of Signal 
Corps drawings. As complete sets 
reach the field, central disbursing does 
not have to fill local requisitions. Now 
rush service becomes a true emer- 
gency. 

The miniaturized reproducible is 
always under the file control of the 
field activity. For example, at 
USASESA a record is kept of the num- 
ber of Duplicards made within a year. 
The average is 3,000 a month. In this 
instance, requests for 3,000 drawings 
were each satisfied within 90 seconds 
and at no time did the aperture card 
leave the file. In most cases, projection 
of the Duplicard in a viewer met the 
engineers requirement. 


FILING SEQUENCE 


+ USASESA and in the field, the 
A converted files of manufacturers’ 
drawings are arranged in alphabetical 
and numerical sequence, by manu- 
facturer, without regard to drawing 
size. To accomplish this objective, a 
set of 400,000 aperture cards had to 
be in an order entirely different from 
the filming and mounting sequence. 

The job was complicated. Every 
manufacturer has his own system of 
numbering drawings. The drawing 
number is usually a combination of 
letters, symbols, and numbers. Such 
letters, symbols, and numbers can 
appear in almost any location in a pat- 
tern of 15 columns. 

Normal sorting procedures for a set 
of 400,000 manufacturers’ drawings 
would require four man-months. The 
actual job is being accomplished in 
one man-month. 

This problem of sorting 400,000 
cards into an alpha-numeric sequence 
by manufacturer was discussed with 
Recordak Corporation, a Signal Corps 
contractor, who suggested the present 
procedure that saves approximately 
9,000,000 passes per set of cards. 

The USASESA master data cards 
were created in film frame sequence. 
The sets of aperture cards, reproduced 
from the data cards, were in identi- 
cal film frame sequence. Recordak 
recommended that the master data 
cards be sorted into the desired alpha- 
numeric sequence. Once this sequence 
was accomplished, each card was 
given an accession number for its lo- 
cation in the desired alpha-numeric 
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sequence. 

The accession number was Six 
digits. The USASESA card had six 
adjacent blank columns. So the acces- 
sion number was placed in columns 
19, 22, 27, 30, 58 and 77. Further- 
more, 9-zone punch and sorting had 
to be suppressed for columns 19, 22 
and 27, since these were already 
punched in the 9-zone. 

After this accession number process 
was completed, the master data cards 
were restored to film frame sequence. 
In this order, from the master data 
cards, the accession number was re- 
produced into the aperture cards and 
simultaneously compared with the 
master data cards. To reach alpha- 
numeric sequence by manufacturer, 
the aperture cards were given six 
passes through a modified 082 sorter. 
These six passes replaced a possible 
30 sorts. 

The Signal Corps, using two modi- 
fied 082 sorters and two modified 514 
reproducers, puts two sets of aperture 
cards through some 5,000,000 passes. 
Spoilage of film images in this opera- 
tion, involving 400,000 aperture cards 
per set, is less than 1 per cent. 

This punch card procedure for the 
conversion of full-sized intermediates 
into aperture cards makes possible the 
distribution of two sets of manufac- 
turers drawings — 800,000 aperture 
cards—each month. Each set is re- 
ceived by the field activity in the 
proper file order. Originally, it was 
estimated that the 16 manufacturers’ 
sets would require seven years for dis- 
tribution. The Recordak suggestion 
cut this estimate to an operation of 18 
months, 


HANDLING PROCEDURES 


S HAS ALREADY been said, 
USASESA was one of the 
first users of modified IBM equip- 
ment for aperture card techniques. 
This has permitted USASESA to 
mechanize the handling procedures 
for its engineering communications. 
In USASESA procedures, new and 
revised drawings, grouped by size, are 
released to the contractor, the Re- 
cordak Corporation. The drawings are 
listed on a code sheet. Each line of 
the sheet represents both a film frame 
and a card. The code sheet is verified 
before the camera operation begins. 
The drawings are filmed in listed 
sequence. While the film is being proc- 
essed, a master data card is prepared 
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for each line of the list. The sets of 
aperture cards are reproduced for dis- 
tribution from the master data cards. 
Film and aperture cards reach the opti- 
cal mounter point where film and card 
data are verified prior to mounting. 

Individual sets are sorted into alpha- 
numerical file order. The master data 
card is used to tabulate shipping lists 
and all records of transmittal. 

With this straightforward procedure, 
the Signal Corps provides engineering 
communication for some 6,000 items, 
of which between 1400 and 1600 are 
standard for military usage. 

In the filming operation, two expo- 
sures are made for each frame. A 
positive intermediate is printed of the 
master camera film, and duplicate 
negative film is made from the inter- 
mediate. The sets are separated at 
the mounting point. 

The making of film duplicates from 
master aperture cards is an integral 
part of the new engineering communi- 
cations procedure. On facet of this 
procedure is quite familiar to most 
who are using microfilmed engineer- 
ing drawings. It involves duplicating 
the microfilm in USASESA aperture 
cards onto diazotype blank film. With 


this technique, USASESA handles in- 
dividual engineer’s requests. 

The advantage of this Duplicard 
procedure is file control. The aperture 
card file can always be used. There 
are no “out” cards; no cards waiting 
to be refiled. 

The dry duplicate film has another 
advantage in that a file can be re- 
created for other uses. Thus, an area 
may receive a file, and dry-duplicate 
a portion of the file for point of use 
at the local activity. 

Duplication from aperture cards 
provides the fastest method of re- 
creating engineering data without dis- 
turbing the file of original drawings. 


PROVISION FOR SPOILAGE 


HERE Is another facet of film du- 
dp plication of interest to USASESA. 
Obviously, systems and procedures for 
use of aperture cards will result in 
some spoilage. At USASESA the in- 
termediate positive film is mounted. 
A technique for using this mounted 
film to create additional silver-film 
negative copies is under study. With 
such a technique, lost or damaged 
cards can be filled from a master file. 

At USASESA, optical printing on 


silver-film would provide a duplicate 
film copy consistent with the quality 
of the original file. If the duplicating 
technique were fast enough, it could 
also provide for expanded decentrali- 
zation of the files. 


SYSTEMS IMPROVEMENT 


N THE EXPERIENCE of USASESA, 
[ an important factor in broadening 
the base of engineering communica- 
tions is to provide simplicity in filing, 
retrieving and reproducing such data. 
Make engineering communications 
increasingly available and the next 
natural event is additional systems 
improvement. 

Generally, such systems improve- 
ment will demand additional copies of 
aperture cards. Hence, the ability to 
create duplicate files of engineering 
data becomes increasingly important 
in attaining the full effectiveness of 
the overall system. 

Today, a Signal Corps drawing 
filmed under Signal Corps auspices at 
USASESA finds its way into Air Force 
activities and procedures. In _ the 
future, there will be a much greater 
exchange of engineering data among 
the services. To make such exchanges 


Engineers and Draftsmen...For Your Fact File... 


MINIMUM PERFORMANCE STANDARDS 
FOR TRACK DRAFTING MACHINES 


The Right 
Drafting Machine 
for every drafting need 


TRACMASTER 
x BOARDMASTER 
DESK-TOPPER 


* Duraline Scales 


> 


* 


UNIVERSAL 
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a. Tracking Straightness, 
maximum deviation 


.010 


b. Tracking Squareness, 
.010 


Maximum Horizontal 
Deflection, 1# Load 
.010 


. Maximum Vertical 
Deflection, 1# Load 
.010 


Only the Universal TRACMASTER Meets these Minimum Standards... 


Write for Free Engineering Test Report 
and Literature on Comple 


UNIVERSAL DRAFTING MACHINE CORP. 7960 Lorain AVE. + CLEVELAND 2, OHIO 
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. Maximum Horizontal 
Backlash, 44 Load 
.015 


Maximum Vertical 
Backlash, 4% Load 
.010 


Maximum Horizontal 
Stiction 1.52% 


. Maximum Vertical 
Stiction 1.54 


te Universal Line of Drafting Machines and Scales. 
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both effective and economical, inter- 
change standards must prevail. 

The Department of Defense is 
emphasizing and developing such 
standards. In the last three years, the 
military has acquired enough experi- 
ence to evolve standards (see p. 15 
of this issue) that are both practical 
and effective for government and in- 
dustry. 

The miniaturized reproducible in an 
aperture card is giving USASESA an 
effective tool to control its technical 
data. For example, the master data 
card furnishes the basic information to 


compile an equipment type number 


to drawing number index. 

The aperture card has also pro- 
vided more effective control over 
release issues than was possible under 
the old system. It now is a_ basic 
record that originates information. 
Hitherto, hand-posting and transcrip- 
tion were needed for the historical file 
record of issues. Doubt could exist as 
to whether the clerk had the correct 
information. With the aperture card, 
issue changes are easily managed. The 
aperture card immediately signals 
whether a release has been duplicated 
or omitted. 

The elimination of drudgery from 


engineering communication has pro- 
vided time to plan and to think. Up 
to now, the job was to keep up with 
the backlog of filing and distribution. 
The pressure was on finding people, 
space and equipment to house and 
service records of various sizes. So 
much time was spent on the house- 
keeping portion of engineering com- 
munications that little time was left to 
plan better uses of such communica- 
tions. 

Because aperture cards require so 
little space, some of the space savings 
can be used to provide better service. 
In housing full-sized intermediates or 
prints, space becomes so precious that 
proper filing techniques are difficult to 
maintain. 

At USASESA, this improved control 
of technical data was made possible 
by converting engineering communi- 
cations into a manageable format. 


Fretp Activities FILEs 


NOTHER ILLUSTRATION of improv- 
A ine engineering communications 
by better techniques concerns the 
manufacturers’ drawing files. In many 
instances, field activities did not have 
this information because it was not 


practical from the viewpoint of eco- 
nomics and systems to provide it on 
a routine basis. 

Today such files in aperture cards 
can be maintained economically and 
practically even at overseas depots. 
Now, because field activities are self- 
sufficient in engineering communica- 
tions, management programs can be 
planned to take advantage of these 
new benefits. 

To make these field programs pos- 
sible, an entire new range of point-of- 
use equipment has become available. 
In general, the field activities need 
ana use devices to project and print 
the information in their aperture cards. 


SUMMARY 


s ONE Of the innovators in im- 
Ke engineering communi- 
cations, USASESA is proud to have 
made its contribution; it is also grate- 
ful to have benefited from the experi- 
ence of other agencies and firms. 

No one knows what tomorrow will 
bring in engineering communications. 
However, USASESA knows that with 
its present program it can take ad- 
vantage of still better ways to dis- 
tribute and use engineering data. 
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(33) D 


RAFTING 
PENCIL @ 
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_ Superior surface texture and erasing @ Won't Emboss—Prevents Ghosting. 
quality make TRAZON vellums the @ Gives Ink-Like Reproductions. 
preferred choice of professional e@ Sharp Edges—No Feathering. 
draftsmen. Important for Micro-Film Work. 

Y) @ Fade Proof—Erases Easily. 

Ask your dealer for TRAZON, or @ Excellent for Mylar Base, Tracing Film 
write for samples and the name and Other Tracing Surfaces. 

of your nearest dealer to AZON, @ Less Wear Than Wax Base Pencils. 
Johnson City, N. Y. @ Pencil Degrees Remain Constant. 


FREE PROOF! 


Just send this ad along with your name and address 
to: Joseph Dixon Crucible Company, Jersey City, New 
Jersey and we'll send you, absolutely free—samples 
to make your own production run. Specify any of the 
following degrees: 11, 22, 33, 44, 55, 66—ranging 
from soft to hard—and the quantity you will need. 
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100% RAG PAPER 
TREATED FOR | 
PERMANENT 
TRANSLUCENCY 


ALON 


CORPORATION 


JOHNSON CITY. N.Y. 
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CARCELY 100 years ago — in 

1862 — tracing paper became 

a commodity manufactured 
for professional drafting use. Tracing 
cloth was invented in England at 
about the same time. This durable 
material was made by coating Irish 
linen with a wax-like finish. Long- 
staple Egyptian cotton was subse- 
quently substituted for the linen, in 


_ order to produce a more transparent 


cloth. The process of manufacture is 
so difficult that even today few manu- 
facturers are able to produce a cloth 
satisfactory to the U. S. Government 
—a prime user of tracing cloths. 
Tracing papers and tracing cloths 
were significant in the developing role 
of the draftsman, because they freed 
him from much tedious work, while 
speeding up the business of copying. 
The appearance of these materials also 
stimulated a search for mechanical 
methods of reproducing drawings. 


FERROPRUSSIATE PROCESS 


XPERIMENTATION with photogra- 
E phy in the first half of the 19th 
century had _ revealed that light 
changes the nature of many chemical 
substances. The blueprint process, 
called initially the ferroprussiate 
process of photography, was discov- 


‘ered by an Englishman, Sir John 
- Herschel, around 18427. A brief de- 


scription of this process, in which a 
drawing on tracing cloth or paper 
takes the place of the negative, may 
be of interest to draftsmen. 

A solution was made by dissolving 
certain quantities of Citrate of Iron 
and Red Prussiate of Potash separate- 
ly in water. Once dissolved, the two 


solutions were mixed. The blueprint 
_ paper was prepared (or sensitized ) by 


sponging it generously on one side— 


and sparingly on the other—with this 


solution. The paper was then allowed 


' to dry away from the light. 
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Graphic Perspective 


by Eleanor W. Thompson 


In use, the sensitized paper was 
placed on a padded board. The trac- 
ing to be reproduced was laid upon 
it, and this in turn was covered by a 
glass plate. In order to print, the 
whole was exposed to the light from 
30 to 45 minutes on a clear, sunny 
day, or for 90 minutes if the weather 
was cloudy. After exposure, the glass 
was removed and the copy was 
washed in clear water. This turned the 
background a deep Prussian blue, 
leaving the lines white. 

This manual process of blueprint- 
ing could be used only when the 
drawing was quite small, and in ac- 
tual practice it was often less expen- 
sive to continue to have tracers or 
junior draftsmen make copies of 
drawings. However, the first blueprint 
machine was invented about 1907, 
and by the 1920’s the process was 
widely accepted. 

What did this mean to draftsmen? 
It meant that drawings became plain; 
fancy borders and ornamentation 
could no longer be justified. The art 
of “draughting” became the business 
of “drafting.” 


DIAZOTYPE PROCESSES 


THER PROCESSES of reproduction 

followed, most notable among 
these the twin diazotype processes, 
because they resulted in direct-posi- 
tive reproduction. The reaction result- 
ing in synthesis of diazos (diazotiza- 
tion) was discovered by Peter Griess, 
a German chemist, in 1858. In 1890, 
three English chemists—Green, Cross 
and Bevan—developed the reaction 
most commonly used today. They dis- 
covered that a certain diazo could no 
longer couple to form dyes after it 
had been exposed to ultra-violet light. 
This meant that areas exposed to light 
through an original tracing would 
produce white areas in a print, where- 
as the areas protected from light by an 
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opaque image would produce a dye. 
It was not until World War I, how- 
ever, that a German monk, Father G. 
Koegel, produced a practical diazo- 
type reproduction process. In 1923, 
Kalle & Company, a dyestuff plant in 
Wiesbaden took over Koegel’s work, 
producing the first marketable diazo- 
type paper. It yielded positive maroon 
images on a white background, when 
developed in ammonia vapors. At 
about the same time, the firm of 
P. Van der Grinten of Venlo, Holland, 
produced what is commonly known 
as the “moist developing” diazotype 
process, which yielded a print with 
black lines on a white background. 
Because the blueprint process had 
already reached a high state of de- 
velopment, little attention was paid to 
the diazotype processes when they 
were first introduced in the U. S. in 
the late 1920’s. However, their posi- 
tive-printing characteristics eventually 
brought rapid acceptance. Today, 
there are over 40 manufacturers of 
diazotype reproduction materials, and 
their use now far exceeds that of blue- 
print and brownprint materials.* 


Furure TRENDS 


istory is still being written in 

the fields of reproductive tech- 
niques and of drafting media—and at 
a thumping rate. Polyester film,* since 
its introduction in 1953, has become 
a multi-million-dollar product in the 
drafting field. And the use of ad- 
vanced photographic techniques to 
enlarge and to reduce engineering 
data is today effecting a further evo- 
lution of drawing standards, toward 
simplicity and legibility. 


1Dard Hunter, ‘Papermaking, the History and 
Technique of an Ancient Craft,’’ New York (1947). 

2Jean Nichol, ‘Photography,’ Encyclopedia 
Americana, 1938. 

Information on the diazotype processes was 
furnished by Technifax Corp., Holyoke, Mass. 

4Mylar, produced by Du Pont and processed 
by half a dozen for drafting use. 
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Get the 


POINT | 


you will with a 
BOSTON =oter 


The new Boston Lead Pointer 
is designed with the designer 
in mind. You make your own 
desired point by simply adjust- 
ing the length of the lead using 
the lines on the top for measur- 
ing the length of lead. The 
Boston Lead Pointer can be 
used as a portable or in a fixed 
position .. . leads won’t break. 


Taper length- 
ens with length 
of lead. 


Disposable re- 

lls come pack- 
aged three to a 
box. 


CLEAN & QUICK 


REFILL CUPS 
Simply throw away 
the old. Drop in the 
new. No dirt... 
No mess. 


the NEW 


LEAD 


BOSTO seas 


C. HOWARD HUNT PEN COMPANY 
CAMDEN 1, NEW JERSEY 
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NINE - POSITION planetary camera microfilms engineering 
drawings in sizes ranging up to 36” x 47” at 29-times reduction. 


Microfiln Package Plan 


Complete Industrial and Engineering 
M icrofilm Department Offered as Unit 


AMERA, film developer, jackets, and reader—mar- 
keted as one unit and at a price said to be less 
than that of any similar system offering compara- 

ble features—is Remington Rand’s entrant in the booming 
microfilm sweepstakes. Known as Film-a-Record Micro- 
Station Package Plan, it is said to save space, time, and 
money, while providing good protection for engineering 
drawings. 

The camera, the F36.1PL (shown above), is a power- 
driven, 9-position, planetary unit. Document sizes range 
from 15” by 21” at a 12-time reduction, up to 36” by 
47” at a 29-time reduction. Light meter is included. 
Sufficient film is supplied to microfilm over 5,000 docu- 
ments. It is supplied in 100-foot rolls on daylight 
loading spools. The microfilm processor, called Unipro, 
automatically develops, fixes, washes, and dries 16mm, 
35mm, and 70mm film, interchangeably of any length 
up to 100 feet. One hundred feet of film can be processed 
in half an hour. Tailor-made acetate jackets, called Uni- 
Kards, protect filed individual images—36 to the inch. 
Each jacket has room for five lines of direct indexing and 
conforms to the standard MIB size. 

Literature describing the package plan is available at 
Remington Rand branch offices, or by writing to the 
company at 315 Park Avenue South, New York 10, N. Y. 
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Microfilm Readers 


Three budget-priced readers called 
“Draftsman” are offered for micro- 
film projection. Model 708A is de- 
signed to attach to any drafting table 
and to project the image onto the 
table from either above or below: it 
functions satisfactorily in normal room 
light. Model 708C has a 12% by 18%- 
inch screen that projects the full “D” 
aperture at one time. Model 7O8P 
has an improved card holder and op- 
tical system for use as a wall projec- 
tor. All three models are equipped 
with 300-watt, blower-cooled  pro- 
jection lamps and accommodate the 
standard “D” (Mil. Spec.) aperture. 
These microfilm readers are available 
from Recordak microfilm dealers and 
from affiliates of Microdealers, Inc., 
1560 Trapelo Rd., Waltham 54, Mass. 
(Recordak Corp., 415 Madison Ave., 
New York 17, N. Y., is a subsidiary 
of Eastman Kodak Co.) 


Whiteprinters 


Budget - priced diazotype copying 
machines with redesigned printing 
cylinders are offered in 14-, 27-, and 
42-inch printing capacities. These 
machines, Blu-Ray Whiteprinters, are 
manufactured by Reproduction Engi- 
neering Corp., Essex, Conn. The new 
printing cylinders are Pyrex, and pro- 
_ vide better ultraviolet light transmis- 
sion than the plastic formerly used; 
in addition they are not easily 
scratched. The cylinders may be re- 
- moved for cleaning. Pick-off bar, cir- 
cled in photo, is said to further 
improve operating efficiency. 


ere ee SS ee 


ACew Products 


Vertical Blueprint Safe 


As many as 1,000 plans may be 
stored in a fire-proof, burglar-proof 
vertical safe. The safe is made by 
Ever-Safe Co., Lafayette, Ind., and 
the vertical filing components are sup- 
plied by Momar Industries, 4176 W. 
Montrose Ave., Chicago 21, IIl. Prints 
are retained on 30-inch long, remov- 
able steel plan holders. Thumbnuts 
on plan holders secure 100 prints 
each. Prints up to 30 inches wide and 
48 inches long may be stored. The 
safe is equipped with dial combina- 
tion lock. 


Cartridge-Fed Ruling Pen 


Ruling pens that substitute throw- 
away cartridges for the ink bottle are 
offered with a life-time guarantee. 
Called Rule-O-Matic, the pens are 
available from Clover House, P. O. 
Box 1107, Santa Monica, Calif. Each 
pen has stainless steel nibs, tempered, 
sharpened and tested for good ruling 
characteristics. The cartridge contains 
enough India Ink for approximately 
55,000 inches of ruled lines. The pen 
is filled by pressing down on the top 
of the cartridge; no ink gets on the 
outside of the nib. 


( For additional information regarding the new products described here, 


’ contact the manufacturer directly. Complete a 
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ddresses are included.) 
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Portable Drafting Board 


Briefcase-sized board with drafting 
machine attached permits accurate, 
scaled drawing in or out of the 
shop. This portable drafting ma- 
chine, called Sketch-Faster, is manu- 
factured by Lloyd Tool Corp., P. O. 
Box 647, Burbank, Calif. The 11 by 
13-inch board gives full coverage of 
standard “A”-size drawings (8% by 
11 inches). Center markers and a 
4-inch grid are provided on the 
Masonite board. A steel straight-edge, 
riding on a braided Dacron belt, per- 
mits parallel ruling at any angle up 
to 15 degrees. Plastic carrying case is 
supplied. The unit retails for $5. 


Photo Reproduction System 


In two minutes, using a standard 
copying camera, a method called 
Ektalith can produce a master from 
practically any kind of original—print- 
ed, typed, written, or drawn on 
opaque or translucent paper. The 
master can be either an enlargement, 
a reduction, or the same size as the 
original. The master can then be used 
to print up to 1,000 or more copies 
on standard offset duplicating equip- 
ment, or as many as 10 copies can be 
made directly from the master with- 
out using offset equipment. The 
Ektalith Method was developed by 
Eastman Kodak Co., Rochester 4, 
N. Y., and equipment and materials 
were introduced to the market in 
January, 1960. In photo, the operator 
is returning the paper holder and ex- 
posed Kodak Ektalith Transfer Paper, 
ready for processing in the activator. 
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Projection Papers 


Two, high-contrast, direct-positive 
camera and projection speed papers, 
with fast, wash-off processing, have 
been announced by Eastman Kodak 
Co., Graphic Reproduction Div., 
Rochester 4, N. Y. 

Kodagraph Autopositive Projection 
Paper, Standard, has the proper high 
speed for exposure in process camera 
or enlarger; it can be used in a copy- 
ing camera for making positive copies 
of documents, paste-ups, etc. It is also 
suitable for making flip-charts from 
2x2” black-and-white transparencies. 

Kodagraph Autopositive Projection 
Paper, Extra Thin, is the same as the 
Standard paper discussed above, but 
its thinner base provides the extra 
translucency desired in intermediates. 
It is said to be well suited for making 
reduced-size positive intermediates of 
engineering drawings with process- 
type cameras. 


availabie 
at last! 
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thick. Order them by the dozen. 
Satisfaction Guaranteed! 
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Wood Drafting Tables 


Tables have been designed with 
standardized base sizes to permit in- 
terchangeability of varying sizes of 
drafting board tops as the need arises. 
Recently announced by Anco Wood 
Specialties, Inc., 71-08 80th St., Glen- 
dale 27, N. Y., the Ancowood table 
is also provided with a bookshelf. A 
print drawer the full width of the 
base may be inserted from front or 
back. The working angle of the board 
is adjustable to 90° vertical. 


Optical Mounter 


Center, check and mount—that is 
said to be all it takes to put micro- 
filmed images into aperture cards, 
whether from 100- or 1,000-foot 
385mm microfilm rolls, using a_ re- 
cently designed semi-automatic opti- 
cal mounter. Produced by The Film- 
sort Co., Pearl River, N. Y. (a division 
of Minn. Mining & Mfg. Co., Inc.), 
the unit combines motorized microfilm 
insertion with precision center - line 
techniques. The operator aligns the 
center lines of the microfilm frame 
with those on the mounter screen; in 
addition, he checks the microfilmed 
data projected on the screen with the 
punched or posted data of the aper- 
ture card. Film transport and film die 
travel are motorized and controlled by 
pushbutton. As the film die returns to 
its starting position, the next microfilm 
frame advances automatically. Opera- 
tor output, depending on the amount 
of verification procedure, averages be- 
tween 300 and 400 frames hourly. 
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Master Grid Kit 


The preparation of grids for diazo- 
printed graphs, intended for use with 
an overhead projector or portable 
viewer, is facilitated by using the 
Technifax Gridmaster Kit, offered by 
Technifax Corp., 195 Appleton St., 
Holyoke, Mass. The kit consists of 
transparent line-masters with vertical 
and horizontal lines of varying widths, 
a grid index, opaque pressure-sensi- 
tive tape used to form outlines of 
selected sections of grids, a pin-regis- 
tration bar for precise alignment of 
grids and overlays, and a master sheet 
containing pressure-sensitive headline 
data. Curves, bars, columns, lettering, 
etc., may be applied by using tapes, 
“cold type” or india ink. 


Electric Typewriter 


Fractional backspacer which can be 
manually operated, meets the problem 
of correcting errors skillfully on elec- 
tric machines. Announced by Reming- 
ton Rand, Div. of Sperry Rand Corp., 
815 Park Avenue South, New York 
10, N. Y., the new back-spacer is op- 
tional at no extra cost on Remington 
Electric typewriters. 


Microfilm Splicer 


Splicing unit, designed for use with 
non-perforated 16mm microfilm, has 
been announced by Recordak Corp., 
415 Madison Ave., New York 17, 
N. Y., a subsidiary of Eastman Kodak 
Co. Called the Recordak Presstape 
Splicer, the unit utilizes a clear tape 
to join the splice. The tape is pack- 
aged so that the operator does not 
touch the face of the film to complete 
the operation. The re-winds shown in 
photo are an optional accessory. 
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New Literature 


Microfilm Booklet, titled Let’s Take 
a Positive Look at Microfilm, is of- 
fered without obligation by Minnesota 
Mining & Mfg. Co., Dept. SO-9, 900 
Bush Ave., St. Paul 6, Minn. Re- 
printed from THE OFFICE maga- 
zine, the article is written by Edward 
Rosse, head of the Social Security Ad- 
ministration’s microfilm program—one 
of the world’s largest. 


Drafting Supplies Catalog for 1959 
may be requested from The Lutz Co., 
65 Seventy - First St., Guttenberg, 
N. J. Specifications for a wide selec- 
tion of drafting, engineering, and 
artists supplies are given. Items are 
illustrated and prices are included. 


Lettering and Symbol Drawing 
Equipment Catalog, Leroy Lettering 
and Symbols, may be obtained from 
Keuffel & Esser Co., Hoboken, N. J. 
Leroy (trade mark of K & E) tem- 
plates, pens and scribers are described 
and illustrated. Model numbers for 
sets, components and accessories are 
listed. 


Fundamentals of SAE Automotive 
Drafting Practice (SP-67), of value 
to those not interested in the special 
automotive sections of TR-66, SAE 
Automotive Drafting Standard, (re- 
viewed elsewhere in this column), 
may be ordered from the Society of 
Automotive Engineers, 485 Lexington 
Ave., New York 17, N. Y. Price to 
members and non-members is $2.50. 
It contains three new sections: A6, 
Dimensioning, A7, Geometric Toler- 
ancing, A8, Positional Tolerancing. 


Autopositive Materials Pamphlet, 
(No. Q-23) may be obtained from 
Eastman Kodak Co., Graphic Repro- 
duction Sales Div., Rochester 4, N. Y. 
The pamphlet gives specific handling 
recommendations for the use of Kodak 
Autopositive Film (Thin Base). With 
these materials, a negative can be 
made directly from a negative—or a 
positive from a positive. This makes 
practical a large number of operations 
in multiple-negative work and _ step- 
and-repeat operations. 


(Copies of the literature reviewed can be obtained directly from 
the manufacturer or publisher. Complete addresses are included.) 


Drafting Machine 
and Table 


e New, compact column construction 
for standing or sitting. 


@ Height adjustment easily controlled by | 
pedal brake. 


© Perfectly balanced; effortless, in- 
finitely variable adjustments. 


- Send for illustrated literature. 


UNITECH CORPORATION 50 Colfax Ave., Clifton, N. J. 


A complete line for draftsmen 
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AMERICA’S LARGEST 
ART SUPPLY CENTER 


The revolving 


43 receptacle 
ie that holds 
a all your 
oe working 


We oF tools within 
easy reach 


No more mess and clutter! The Roto- 
Tray holds almost every item you 
need within a 10-inch circle—and re- 
volves to bring just what you want 
right to your fingertips. Moulded life- 
time plastic on steel base. 


In 4 Colors: Fire Red, Ivory, $5.95 
Maroon, Antique, Ebony ppd. 


Write on your letterhead 
for 200 page catalogue of 
art supplies — ‘‘an En- Sane, : 
cyclopedia of Artists |< "enw 7: 
Materials.” eee 


ARTHUR BROWN & BRO., Inc. 
2 W. 46th St., New York 36, N. Y. 


EVERY DRAFTING ROOM 
AND OFFICE NEEDS ONE! 


ELECTRO POINTER 


Sharpens Pencils INSTANTLY 
AUTOMATICALLY! 


prepaid 


Easy-to-see front opening at the natural 
writing angle . . . sharpens pencils in- 
stantly . . . works automatically . . . no 
groping for side openings . . . no slow 
cranking . . . full view size-changing de- 
vice for various size pencils . . . no bolting 
down... stays put on rubber base ,. . no 
slipping and no marred furniture . . - 
beautifully designed to look well in office 
or home . . . no messy lead dust or shav- 
ings are spilled from shaving drawer which 
slides out easily without tipping . A 
sharpens just enough . . . does not chew- 
up pencils or waste lead and wood. 


Write for our complete catalog on 
drafting materials, 


CLODER 


49 Ann St., N.Y.C. © WOrth 2-1600 
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WHITEPRINTS! 


PRINTS TAKE ONLY SECONDS... .COST ONLY PENNIES! 
So convenient! Saves valuable time. Copies full 42’ material, Gay; length. 
Sharp prints develop quickly in see-thru tube on booster.* 


UL approved. 


e@ 3 Lamps mean 
3 times the speed 
e Finger-tip 
external 

speed control 


© Guaranteed 
for a full year 


© Makes sepia 
reproducibles 


*New booster » 
increases developer speeds, 


assures full development of large rolled-up prints. 
Write for liternture and ~ demonstration! 


REPRODUCTION ENGINEERING CORP. e@ 


 BLU=-RAY | 


ESSEX 64, CONN. 


BRADDOCK LETTERING ANGLES 


24 sizes and styles for the needs of 


FRESHMAN ENGINEERING STUDENTS 


and 


PROFESSIONAL DRAFTSMEN & DESIGNERS 


These combination lettering guides 
and triangles make it easy and 
simple to draw accurately spaced 
guide lines for lettering, uniformly 
spaced parallel lines, and system- 
atic dimensioning. 


CLEAR — TRANSPARENT 
FLAT — NON-INFLAMMABLE 
DIMENSIONALLY STABLE 


See your wholesale dealer or write for free catalog. 


BRADDOCK INSTRUMENT CO. 


P. O. BOX 8347 
PITTSBURGH 18, PA. 


FOR A PERFECT POINT EVERY TIME 


ALWAYS USE 


“lrea- Petal 


America’s Precision Lead Pointer 


ard Prine: 
PEE 


“lua- Potul 


is made exclusively by — 
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Leading draftsmen and engineers find 
that Tru-Point is the perfect lead point- 
er for many reasons, one of them be- 
ing its extremely heavy base which en- 
ables them to place it directly on the 
drafting board without need of bolts. 
There’s no need to waste time going to 
another location. Save valuable time! 
Get one at your dealer’s today. Nearly 
every dealer has Tru-Point available. 


Variable Taper Model lets you dial the taper 


t: 
hae 2! SHORT. <== 
LONG —<cce 
IN-BETWEEN c= 


For Perfect Lead Points — Blunt to Hairline. 
Two Models 


Standard Model gives you points up to 
¥%" long without breaking. Just insert 
lead and rotate lid. 


ELWARD MANUFACTURING CO. 
Baker Street e Coloma, Michigan 


GRAPHIC SCIENCE 


New Litera ture 


Drafting Booklet, Drawing for Good 
Reproduction by Arthur H. Rau, deals 
authoritatively with the media and 
techniques affecting the quality of 
reproducible documents. The basic 
materials of the drafting room—paper 
(or drawing media), pencils and 
erasers—are scrutinized and positive 
recommendations are made regarding: 
their proper selection and use. Hand- 
ling and shipping of drawings, draw~ 
ing rehabilitation, rejuvenation, and 
preservation and storage are also re+ 
viewed. Reproduction processes and 
materials are covered somewhat! 
briefly, but sufficient information is: 
given to provide a path through the: 
maze of available techniques. Thee 
author, Arthur H. Rau, is Consultant+ 
Drafting Engineering Services, Gen- 
eral Electric Company, Schnectady, 
N. Y. Copies of the booklet are avail- 
able at a cost of one dollar each frome 
the National Association of Blueprints 
and Diazotype Coaters, 1757 K. 
Street, N.W., Washington 6, D. C. 


35mm Microfilm System brochure 
presenting a complete microfilm ser~ 
vice which utilizes the Filmsortt 
(tradename) System for engineering: 
drawings and allied records, is avail-. 
able from Graphic Microfilm Corp., 
115 Liberty St., New York 6, N. Y., 
an afhliate of Microdealers. 


Sensitized Papers, Cloths and Films, 
a catalog of dry developed and semi-- 
moist diazotype materials, blueprint 
and sepia-tone, reproduction cloths,, 
films and papers, and developing; 
solution, is offered by Frederick Postt 
Co., 3650 North Avondale Ave., Chi-- 
cago 18, Ill. Suggested list prices,,. 
keyed to catalog numbers, are alsot 
available. 


Dry Diazo Whiteprinting Booklet! 
(Form S6-1), titled Factors Affecting} 
Print Making, is offered by Paragon- 
Revolute Corp., 77 South Ave.,, 
Rochester 4, N. Y. Printmaking factors} 
discussed are: the original, coating) 
speeds, exposure speeds, and develop-} 
ment. The booklet also deals witht 
making sepia intermediates, making} 
prints on film, handling curled ori- 
ginals, developing lightweight papers,| 
and feeding long originals. 
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The Book § helf 


ARCHITECTURAL DRAFTING, 8rd Ed.. by William J. 
Hormung. 229 pages, 8% by 11 inches, over 400 illus- 
trations, Prentice-Hall, Inc., Educational Book Division. 
Englewood Cliffs, New Jersey ($7.35). 


HIs BOOK has much to offer all who live in houses, 

and to all interested in drawing—architectural or 

otherwise. Intended as a basic text for the student 
of architectural drafting in technical or vocational high 
school, technical institute, or in college, it is a reference 
also for “students of all ages’—to paraphrase a familiar 
line. 

A primary concern with the construction of the single 
family residence lends this book its consistent focus. It 
avoids esoteric discussions like the plague. The result is 
a concise and eminently practical volume. 

Commencing with the chapter on Construction Princi- 
‘ples, it proceeds through nine chapters covering such 
basic considerations as Planning, Standard Details, Heat- 
ing, Plumbing, Electric Wiring and _ Specifications. 
Appended at the back of the book are general tables and 
listings of such items as joist and rafter sizes, definition 
of work terms, drafting symbols and common abbreviations 
found cn a set of working drawings. 

Following the ancient Chinese proverb that “one pic- 
ture is worth more than ten thousand words,” Mr. 
Hornung has liberally salted his book with orthographic 
and three-dimensional illustrations, covering the range of 
drawing from study sketches through isometric and per- 
spective drawing, and thence to comprehensive working 
drawings. The arrangement of chapters and illustrations 
is such that the book constitutes a self-teaching unit. It 
is a text book that provides a firm two-way bridge between 
teaching and learning. 

In this latest edition of ARCHITECTURAL DRAFTING is 
new information on insulating houses and on insulation 
materials, new masonry wall constructions, an introduc- 
tion to both architectural and mechanical styles of Jetter- 
ing. Plans, elevations and details for both a contemporary 
split-level house, and for a small industrial building have 
also been added. 

Draftsmen will find the drawings absorbing. House 
owners will be interested in discovering what is behind 
the familiar finished walls of their homes. The building 
trades should find it a sturdy reference. And above all, 
the student-for whom the book is primarily intended— 
will find it an effective and enduring self-teaching aid. 


Avent 
You. 
Entitled 

tothe 
Begt ? 


If you were a doctor, you wouldn’t use a cheap stethoscope. 
If you were a violinist, you wouldn't think of playing a 
concert on a scratchy fiddle. 


As a man of standing in your profession—you, too, 
are entitled to the best. It doesn’t make sense to settle 
for a cheap lead holder, the most important, the most used 
tool in your profession, whether you are an engineer, 
designer, draftsman or architect. 


A.W.Faber Locktite 9800 is not a luxury. It is a neces- 
sity. It is the ultimate means by which you translate your 
creative skills. It is the bedrock of your ability, the criterion 
of your worth—the direct influence of your livelihood—and 
the index of your future success. In the light of these 
values, can you afford to use a less-than-best lead holder? 


Only Locktite 9800 has all of these exclusive advantages: 
e Long tapered spiral metal grip that reduces finger fatigue. 
® Gun-rified clutch that grips the lead like a bulldog. 


e TEL-A-GRADE indicator which instantly shows degree of lead in use. 


Plus perfect balance and featherweight lightness. 


Try Locktite, buy Locktite 9800 today, the top quality lead holder backed by 


two centuries of experience. 


FULLY GUARANTEED ! 
If it ever happens, that any part of a LOCKTITE 
Holder breaks in normal usage, the entire 
holder will be replaced free of charge. 


#9030 Imported CASTELL Black Gold Refill Leads fit any standard 
holder. Perfectly mated with LOCKTITF. Sold by all good Dealers. 


A.W.Faber-Castell Pencil co., Inc., Newark 3, N. J. 
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—— AW FABER CASTELL DRAWING 


The Editor’s Board 


The Design-Drafting Council of Delaware Valley 


Philadelphia area has become 

one of national and international 
importance. This industrial region en- 
compasses not only Philadelphia as 
such, but the entire surrounding 
countryside and many cities and towns 
in three states: Pennsylvania, New 
Jersey, and Delaware. In local phrase- 
ology, it is known as Greater Philadel- 
phia, or just the Delaware Valley Area, 
referring of course to the waterway 
that serves it. 


[ THE PAST TWO DECADES the 


T 1s here that we were introduced 
I several weeks ago to the Design- 
Drafting Council of Delaware Val- 
ley. The Council is composed of a 
group of several hundred drafting 
supervisors and chief draftsmen who 
have, for several years now, quietly 
worked together to improve the level 
of drafting, drafting supervision and 
management, and drafting education 
in the schools, technical institutes and 
colleges in the area. 

As a part of its activities, the Coun- 


cil sponsors monthly luncheon meet- 
ings at which a paper may be read 
by one of the members, has organized 
a series of 14 lectures given at Temple 
University by chief draftsmen for pro- 
fessors of engineering drawing, draft- 
ing, and technical illustration. Why? 
To let the teachers know what was 
happening in the industrial drafting 
rooms in the Delaware Valley! The 
result of course will be in improved 
drafting prospects for local industries. 

The Design-Drafting Council of 
Delaware Valley is currently growing 
faster than its up-to-now informal 
organization can keep with. 

Their recent meeting (an Annual 
Workshop at which William Healey, 
General Electric Co., George Schmidt, 
of Campbell Soup Co., and T. Hrus- 
linski, of Dobbins Vocational School 
spoke) was the first effort on the part 
of this group to formally put itself into 
existence. Under the chairmanship of 
Kyle Seipp, of Philco, the group dis- 
cussed the pros and cons of an official 
organization, then overwhelmingly 
voted in its favor. 


HE AIMS and purposes of the 


| 
| 
| 
| 


Council, as outlined in the pro- | 


posed by-laws, include among others, 
increased communications between in- 
dividuals with staff, supervisory and 
training responsibilities, this to be 
accomplished by (1) 


exchange of | 


knowledge on various training courses, _ 


(2) exchange of knowledge on per- 
sonnel problems and methods, and 
(3) exchange of knowledge on techni- 
cal problems, methods and equipment. 

One question still remains, accord- 
ing to Mr. Seipp: Might the efforts of 
the Design and Drafting Council be 
shared effectively with chief drafts- 
men and drafting supervisors in areas 
outside the Delaware Valley, and if 
so, how? According to Seipp, the De- 
sign and Drafting Council will be 
happy to share what know-how it has 
regarding the formation of a working 
group, if others are interested. You 
can express your thoughts either by 
writing to this office or to Joseph D. 
Dolan, Secretary, Design-Drafting 
Council of Delaware Valley, P. O. 
Box 431, Philadelphia 5, Pa. 
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This Eagle icouciiet head holder 


with all these extra features... 


NEW NON-SLIP CHUCK 
holds lead firmly at any length you 
want. Lead can’t be pushed back 
in barrel, won’t twist in sharpener. 


NEW SATIN FINISH METAL GRIP ee | 


is knurled for easier holding. Its extra 
length gives you more accurate control 
with less finger tension. 


is unbreakable. And it can’t roll off the board 
because it’s hexagon-shaped. 


NEW PUSH BUTTON 
instantly releases the chuck’s 
grip on the lead at the touch 
of the thumb. It’s colored for 
quick identification of grade. 


/ £agle 
; Lurquoise 


All-metal construction PENCILS, LEADS AND HOLDERS 
makes it the buy 


of a lifetime are the largest-selling 


in the United States. 
EAGLE PENCIL COMPANY, DANBURY, CONN. 


NEW YORK e LONDON ¢* TORONTO * MEXICO ° SYDNEY * BOGOTA 


Precision -Matehed Snstruments 


Koh-I-Noor offers draftsmen an important new dimension 
in a comprehensive line of instruments and accessories 
meticulously matched to provide new high levels of 
professional performance, efficiency and convenience. 


MODEL NO. 3060: The reg- 
ular Koh - | - Noor Rapido- 
graph “Technical” Fountain 
Pen with self-contained 
automatic filling system, 
and pocket clip is a standard 
drafting room tool. 


NOW...TWO KOH-I-NOOR 


RAPIDOGRAPH 


TECHNICAL FOUNTAIN PENS 


In 7 “color-coded” precision line widths: 
00, 0, 1, 2, 24%, 3, 4. Uses India (or regular) 
ink for ruling, lettering, tracing or writing 
with equal facility. 


MODEL NO. 3065: Anew model with 7 inter- 
changeable drawing point sections, each color- 
coded to indicate a different line width. Best 
buy for the professional who requires frequent change of line 
widths. Each drawing point section complete with airtight 
refillable ink cartridge. Interchange is accomplished quickly, 
cleanly. Comes in handy desk top container. ' 


(Write for catalog.) 


SANA 
Two Koh-I-Noor products designed to work together...for greater efficiency ! 


KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


Automatically feeds lead to holder without need 
to touch lead. Transparent container permits 
constant inventory check on lead supply. 

In 17 degrees. Widest choice 
of containers with 2, 6, 
and 12 leads. 


KOH-I-NOOR 
ADAPTO-CLUTCH LEAD HOLDERS 
Widest choice of holders, all metal, per- 
fectly balanced, with non-slip, turn-proof, 
replaceable clutch; knurled finger grip. | 


Z =| < AA - Me or without pocket clip, lead degree 
A indicator, Color-Coded. 
Ox So 2 EEA 


KOH-I-NOOR PENCIL CO., Inc. 


BLOOMSBURY 16, NEW JERSEY 


